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cause of its everlasting permanency and adaptability t 
Plastering supported by it is fire-proof. It is a perfect furring 

Used in the reconstructions of the Fairmount Hotel, San Francisco; used by 

{ Government, in the New Memorial Hall at Annapolis; used 
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ountry when perfect lathing or furring is desired 
WRITE TO-DAY for descriptive matter 


Used in the following buildings 

Metropolitan Life Annex Bldg .N Y 

Wells Fargo Bidg., Portland, Oregon 
irand Central Station, N.Y 

Palace Hotel, San Francisco 


roughout the « 
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Criminal Courts Bidg., N Y 
Board of Education Bidg.. N.Y 
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The Scientific American Boy 


By A. RUSSELL BOND 
has just been reported as one of the books at present most in demand at 


The New York Public Library, Circulation Department 


4 | “HIS is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from 
affording entertainment, will stimulate in boys 

the creative spirit. In each instance complete practical 

instructions are given for building the various articles. 

The needs of the boy camper are supplied by the direc- 

tions tor making tramping outfits, sle eping bags and 

tents, also such other shelters as tree houses, straw 
huts, log cabins and caves. The winter diversions in- 
clude instructions for making six kinds of skate sails 
and eight kinds of snowshoes and skis, besides ice 
boats, scooters, sledges, toboggans and a peculiar 

Swedish contrivance called a ‘“‘renwoif."’ Among the 

more instructive subjects covered are surveying, wig- 

wagging, heliographing and bridge-building, in which 
six different kinds of bridges, including a simple canti- 

; lever bridge, are described. 


The os 
12mo. 320 Pages. 340 Illustrations. Price $2.00 postpaid 
THERE HAS RECENTLY BEEN ISSUED A SEQUEL TO THIS BOOK ENTITLED 


The Scientific American Boy at School 


By A. RUSSELL BOND 

















T takes u } tory of “ Bill and several of his companions 
| at arding 1x l hey m a mysterious hkgyptian 
Society, who ject is to emulate the sourcefulness of the 
ancients, Their Chief Astrologer and Prnest of the Sacred 





re and 
powers, but his magic is ex- 
Under the directions cf the 





Scarabeus is gifted with unust 
plained so that others can copy it 





Chief Engineer, dams, bridges, and canal-locks are constructed. 
The Chief Admiral and Naval Constructor builds many types of 
boats. some of which are entinely new The Chief Craftsman 
and the Chief Artist alan have their perts in the work done by 
the Society. over which Pharsoh and his Grand Vizier have 
charge. Following isa list of the chapters 

Initiation: Bwilding a Dam The Skiff: The lake House; 
A Midnight Surprise; The Modern Order of Ancient Freimeers; 
A “ Pedal Paddle-Boat Surveving: Sounding the Lake 


nalling Systems; The Howe Truss Bridge The Seismograrh ; 
The Canal Lock Hunting with a Camera The Gliding 
Machine Camping Ideas The Haunted House Sun Dials 
and Clepsydras ; The Fish-Tail Boat ; Kite Photography ; Water- 
Kites and Current Sailing; The Wooden Canoe The Bic 
Sled; Magix The Sailboat; Water Sports; and A Geyser 
Fountain 


12mo. 338 Pages. 314 Illustrations. Price $2.00 postpaid 


The object of these books is to instruct boys how to build various devices 
The constructions are fully within 








and apparatus, particularly for outdoor use 
the Scope of the average bov and the instructions are interwoven in a story 
which makes the books interesting as well as instructive, 


MUNN & CO., Inc., Publishers, 361 Broadway, New York 
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Price 10 cents. For sale by Munn & Co., Inc., and all 
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Three Thousand Patents 


for fountain pen ideas have been issued within the last two decades. 
Notwithstanding, the sale of Waterman’s Ideals has increased to 
a million a year. The new ten-story concrete, Waterman’s Ideal 
factory places us in 2 position in advance of what present 
demands require. The production capacity is one and one-half 
million pens a year. There are over fifteen thousand different 
styles and sizes to fulfil the world-wide variations of manner 
Sold by leading dealers everywhere. 











of writing and taste. 


L. E. Waterman Company, _173 Broadway, New York 
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Every User of Blue Prints 
Should Investigate the New “EXPRESS” System of Blue Printing 


Automatic, saves half the cost. One boy does the work of four men. It makes B)ue Prints, Black Prints and 
own Prints. Works day or Nig.t—makes prints any length. For users of Blue Print Paper we supply 
Coating Machines for making blue print paper or linen. The Express System Saves Money. Let us explain. 


WILLIAMS, BROWN & EARLE, Inc., Dept. 6, 918 Chestnut St., Philadelphia, Pa. 














' 








Fox 
DeLuxe 
Motors 


are made in 


i Si 
Fox Aero Motors—Omit Fly Wheel— Add Radiator 


Fox De Luxe Motors for Aeroplanes were designed with full knowledge that further 
developments of aeroplanes depend on the motor. Repeated tests in actual flights 
at Mineola, L. 1, N. Y,, have fully proved their power, speed, endurance and efficiency 
without overheating. 

They are equipped with Bosch magneto and radiator with fan all mounted on the 
engine ready to run. They have spun brass water jackets and bearings similar to 


those which in Br'er Fox Il. won for Fox Motors the World Endurance Record 
for Motor Boats. 
THE DEAN MFG. CO., 


W rite for Details. 402 Front St., NEWPORT, KY., U. S. A. 
Prompt Delivery. aune Gunmen” 
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Curtiss winning the Scientific American trophy on Bleriot crossing the English Channel in his Rougier flying a Voisin biplane over the sea at 
his notable flight from Albany to New York. monoplane. Monaco. 




















The Wright biplane in its first suecessful flight tor the United States Government at Fort Meyer. 
LEADING TYPES OF AEROPLANES IN NOTABLE FLIGHTS.—|See page 315.] 
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MOISANT ON THE ART OF FLYING 


YE had not exchanged half a dozen words 
/ with John B. Moisant before it seemed 
verfectly natural that, on his fourth flight 

h the should have boldly 


4 alr he 


(Hroug 


ver a stretch of 


truck ou from Paris to London ¢ 


country which he had never previously traversed, even 


ipon the land Also this brief impression of his dyna 
mic personality made it seem natural for him to say, 
as he did a few moments later Flying is an easy 
matter Of somewhat less than medium height, com 


t quick of movement, and possessing a 


pactly built 
happy combination of nerve and good judgment, this 
latest among the aviators who have distinguished 
themselves by phenomenal flights, appears to be ad 
mirably equipped for what, with due deference to Mr 
Moisant’s estimate, we shall still continue to call ‘the 
difficult and dangerous art of flying 

In view of the fact that Moisant had “never in his 
life been north of Paris and was therefore totally 
unacquainted with the lay of the land and the various 
topographical features which might serve to guide him 
to the English Channel, the question naturally arises 
as te how in the world he found his way. It was done 
by first marking off the various courses, Paris to 
Amiens, Amiens to Calais, Calais to Dover, etc., on a 
map and then following these courses by compass 
The iret course to Amiens was, if we remember! 
rightly, northeast by north, quarter north Moisant 
first rose to a height of about 1,200 feet, and with his 
eye on the compass (which rested on the floor between 
his knees) he ewung the machine until she was head- 
ing on that course rhen, sighting forward, he took a 
pearing on some large object, twenty to twenty-five 
miles distant on the horizon, and, disregarding his com- 
pass, headed his machine somewhat into the westerly 
wind which.was blowing and flew direct for the mark 
This point reached, he again swung his machine on to 
the true compass course and took a new sight for twen 
ty or thirty miles, repeating the maneuver until, to his 
great delight, the city of Amiens showed up above the 
far horizon and dead ahead Moisant says that by this 
system he hit every town with an accuracy which satis 


fied him that, in clear weather, even though a consid 


erable wind may be blowing, it will be possible to 
traverse with accuracy long distances over unknown 
lands, provided one has a good compass, and the 
courses are accurately Known 

A curious feature of this trip, dramatic in its way, 
is the fact that when Moisant told his mechanic to 
climb aboard, he did not tell him where he was going 
That wonderful trip from Paris to London was the first 
time that this mechanic had ever been in the air. Moi 


sant finds the work of manipulating an aeroplane, 


when it is once ell clear of the aerial waves and 
billows which lie near the surface of the earth, “a very 
imple matter The response of the machine to the 


various controls is instant and accurate. “Anyone 
the timid man can learn to fly; and, having once 

there is no more, in fact less, danger in flying 
He corroborates the 


except 


learned 


than in automobi driving 


other aviators in the statement that velocity is one of 





the chief preventive of lateral capsizing Should 
a strong air cu t lift one side, say the right wing, 
of the machi: quilibrium can be restored by a quick 
dive and a shar; irning of the machine to the right 
by means of the rtical rudder In fact, Moisant de 
clares that he has frequently hted his machine in 
this way without warving |! fle le wings Baldwin 
if e remember right told that has tried the 
ame Inaneiver succe tl 1 ailerons 
As to the developments of the fut \ s con 
vinved frum hls experience in the ; test 
improvement of the future will come ad t 
of i eased eneed, high speed bel! I 
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equilibrium than flexible wing tips, shifting weights, 
r even the gyroscope Increased speed will be gained 
e two directions of reducing head resistance and 
nereasing engine power He has been doing some 
ractical work in the former direction in France 
here, last autumn, he built an aeroplane entirely of 
etal, with which he claims to have made in two trial 
lights a higher speed than he could get out of his 
wood-and-fabric Blériot monoplane of the same horse 
power. This machine appears to have been built along 
the same general lines as those suggested for the 
racing monoplane, a study of which by the writer is 
given on another page. On one of the trial flights with 
this machine Moisant fell from a height of 90 feet. He 
issures us that his metal machine received only a 
fraction of the damage which would have resulted from 
a similar fall in his Blériot monoplane 


SPECIAL STEELS WHICH MAY LIGHTEN THE 
AEROPLANE 
F, as is suggested in another article in this issue, 
the aeroplane of the future is to be built of metal, 
it is certain that some form of steel alloy, pos- 


sessing an unusuaily high elastic limit, must be 


ised Otherwise the weight of the construction wil 
be prohibitive 

In recent years, it has been found that remarkable 
effects are producible in steel by the use of materials 
other than carbon and iron, Steels whose properties of 
high elastic limit, great toughness, ductility, ete., are 
thus due to a third substance are known as alloy 


steels; and it is the purpose of this article to give a 
brief description of the principal metals of this kind 
that may prove more or less available for aeroplane 
construction 

Perhaps nickel steel is the most valuable of these 
alloys. Ordinarily, the carbon,is kept within the range 
0.20 to 0.40 per cent. Nickel may be added in any pe! 
centage between 2.75 and 4.50. As a rule, the nickel 
is not allowed to drop as low as the inferior limit nor 
to rise as high as the superior one. Nickel steel has a 
higher elastic limit than carbon steel. This is perhaps 
its most remarkable property Now in carbon steels 
ve are able to get a very high elastic limit, but this 
result is secured at the expense of ductility With 
nickel steel, on the contrary, a very high elastic limit 
may be secured with only a small loss of ductility 
Nickel steel is stronger in tension than carbon steel, 
and its elastic limit is not only absolutely higher, but 
it bears a higher ratio to its tensile strength. Thus, 
a carbon steel having a carbon content of 0.30 per cent 
had an elastic limit of 38,100 pounds per square inch 
and a tensile strength of 69,400 pounds. The ratio is 
here 55 per cent. Nickel steels having a nickel content 
of 3.20 per cent and carbon percentages of 0.25 to 0.30, 
had elastic limits of 49,300 and 57,300 and tensile limits 





of 87,400 and 77,800—giving ratios of 564% and 73% per 
cent. Nickel steel develops high resistance to fatigue. 
It is highly thought of as a bridge material. It is well 
suited for axles In this last use, not only is weight 
In addition, 





reduced, but the area of frictional contact 
its coefficient of friction is lower, so that it becomes 
highly adapted for axle purposes 

Another important alloy is chrome steel. The pres 
ence of chrome in tool steels has been found to pro- 
mote hardness. The elastic limit is also raised. How- 
ever, chrome steel when hardened by quenching from 
a high temperature is quite brittle. The hard surface 
vhich this material presents adapts it for quite a 


number of uses; for example, as a plowshare gut the 
brittleness constitutes a formidable difficulty. A prac- 
cal method of dealing with it is as follows Thin 


nlat 
plat 


of wrought iron A chrome-steel plate is placed top 


es of the chrome steel are rolled, and thicker plates 


and bottom of a wrought-iron one, and the thvee layers 
bound together by wire. The whole is then heated to 
the welding temperature and passed through a rolling 
mill, with the result that a solid three-ply plate is pro- 
duced When this has been formed into a plowshare, 
it is heated to a high temperature and then quenched. 
rhe exterior layers become glass-hard and capable of 
resisting the abrading action of the soil, while the 
interior layer remains soft and ductile, and thus sup- 
plies a kind of cushion and enables the plowshare to 
withstand shocks and hard usage 

Chrome is often introduced into steel alloyed with 


n this way we may get a 
Comparing 


still another substance 
combination of hardness and toughness 





such chrome steels with manganese steels, we may 
observe that the latter are moderately hard and ex 
tremely tough. The former may be, when the ingredi 
ents are suitably proportioned and the resulting steel 
properly quenched, excessively hard and fairly tough 
Quite recently the metallic element titanium has 
come into prominent notice as a valuable alloy sub- 
tal for steel. It is not known to occur uncombined 
anywhere in nature, but is quite plentiful in certain 
iron ores. In the Adirondack Mountains in New York 
there are great beds of titaniferous iron ores. The 
specific gravity of titanium is only about 1.25. A re- 
markable property possessed by it, when heated to a 
gh temperature is the affinity for nitrogen 
this affinity, which is quite rare, may become 


Sooner 
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industrially important At present, however, the in- 
fluence of titanium upon steel promises immediate 
consequences. 

Kessler’s Curve on the Baltimore and Ohio Railroad 
in the Cumberland Division is a 9 deg. curve, with 
the cuter rail elevated 6% inches Here ordinary 
Bessemer rails having a carbon content of 0.55 per 
cent were laid, and also rails of titanium steel with a 
carbon percentage of 0.48. The rails weighed 9% 
pounds per yard. The traffic conditions were heavy. 
so that the comparative test may be regarded as se 
vere. Of the 24 rails laid on October 7th, 1908, 17 wer 
of titanium steel After nine months’ service, the 
special rails were found to be still in good condition 
and to have scarcely reached the meridian of their life 
while the Bessemer rails had suffered so that it was 
expected to remove them in a short time. The quali 
ties developed seem to be hardness and toughness. If 
reference be made to an article in the Scientiric AME! 
1cAN for January 8th, 1910, “Friction at Railway 
Curves,” the reader will understand the great abrasive 
effect going c* at curves on the head of the outer rail 
One may well wonder whether the manganese-stee] rai} 
or the titanium-steel rail will better endure the terrific 
grinding action of flange and fillet cn the head of the 
outer rail. If the rail of titanium steel is even approxi 
mately as good, it will probably secure a commercia} 
advantage from the fact that the passage of ic through 
the rolling mill would seem to present no considerable 
difficulties. As between the titanium and the Bessemer 
rails, the abrasion of the first four months on Kessler’s 
Curve amounted to 1.45 and 4.18 pounds per yard, re 
spectively. it would seem that the effect of titanium 
in steel is largely due to its affinity for nitrogen and 
oxygen. 

As to elastic limit and tensile strength, titanium rail 
steel is better than Bessemer. Thus, tests made upon 
a titanium steel having the following analysis—C, 0.55 
S, 0.043; P, 0.097; Mn, 0.88; Si, 0.143—showed a1 
average ultimate tensile resistance of 120,140 pounds 
per square inch. The ratio of the elastic limit to the 
ultimate strength is, accordingly, 72 per cent. 

Another metallic element found pure nowhere in na 
ture is vanadium. This, too, has been found to be a 
remarkable alloy subst-nce. To anyone who has con 
sidered it, the effect upon iron of a minute quantity ot 
earbon is astonishing. The ordinary steels used fo: 
tools contain only about one per cent of their weight 
of carbon. And yet this insignificant amount distrib 
utes itself everywhere, and produces a metal wonder 
fully different from iron. Now, vanadium is also a 
wonderfully powerful agent. If only about one-eighth 
of one per cent be used, results are obtained. Indeed 
it would seem that one-third of one per cent ig.about 
the upper limit indicated by present research. Vana 
dium steel is noted for its high elastic limit and high 
ultimate tensile strength. But great variations in elas 
tic limit and tensile strength can be obtained by vary- 
ing the heat treatment Thus, with forty tests mad 
with steel from precisely the same heat but given vari 
cus thermal treatments, the elastic limit ranged from 
50,500 pounds per square inch to 225,000 pounds, and 
the tensile strength from 83,500 pounds to 240.975 
pounds. The maximum figures, both of which were 
obtained in the case of a single sample, are enormous. 
Apparently, we haveshere a material capable of exhibit 
ing astounding results; and if vanadium steel can be 
preduced in commercial quantities which shows in test 
elastic limits approaching those produced in the case 
of this single sample, the aeroplane builder will be in 
the possession of an ideal metal for his purpose 

aiid = Se ee : 

The popular interest in aeronautics has not beer 
without its effect upon the inventor. We find patents 
taken out in this country and abroad for improved 
methods of generating hydrogen gas for balloons. One 
of these was recently granted to H. Lane, of Birming 
ham, England. In his process hydrogen is prepared 
by passing steam over heated iron, or other easil\ 
oxidizable material, and the oxidized product is then 
lessened by means of a reducing medium. such as 
water-gas. In practice it has been found that the 
latter reaction takes considerably longer than the gen 
eration of hydrogen; the process is therefore carried 
out in three or more groups of retorts, the greate 
part of which are constantly subjected to the actio 
of reducing gases for the regeneration of the iron, o1 
other hydrogen-producing substance. The retorts com 
municate with one another by means of a series ot 
suitable pipes, fitted with controlling valves, so that 
steam or the reducing gases may be admitted as r¢ 
quired. The hydrogen, which is evolved in the firs 
few minutes of the operation, being impure, is divert« 
from the collector of pure hydrogen, and mixed wit! 
the water-gas used fer reduction. A considerable « 
cess of water-gas is used for this purpose, and it unde 
goes a very thorough system of purification before be 
ing admitted to the retorts; the excess, which issues 
is freed from the accompanying steam and used again 
Means are provided for forcing.hot air through th 
apparatus, which is done periodically between th 
two reactions, so as to burn out objectionable impw 
ties, especially sulphur. 
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AERONAUTICS. 
The Germa y of War has decided to award 
SO> (V0) in overland aviation competition, 
have not as yet been announced. 
Th vement on foot in Paris to inaugurate 
cuit which will govern Paris, Bor- 
ind Lyons A prize amounting to 

iy be offered 

Still another accident, fortunately one which did not 
ve fi ist be recorded. In St. Briuc, the aviator 
lelafon d ped, and wrecked his machine. He seems 
1 ying too close to the ground 


The firm of Thomann & Co. has opened a flying 


1 hool at Issy-les-Moulineaux. Gallié is the 
structor He is using 2 new monoplane built 
firm mentioned, which is said to be made en- 

of metal 


Thomas F’.. Ryan has offered a $10,000 prize for the 
test f¥ght from Belmont Park around the Statue 
Liberty, in the course of the meet, from October 

nd to October 30th. This is the largest prize offered 


or any single feat 
The manufacture of aeroplane motors is, apparently, 
not quite so profitable as one might suppose. A finan- 
ial report recently made to the stockholders of the 
Gnome Company shows that the competition is very 
ceen, and that in spite of the rather high prices 
iarged for aeroplane motors, the amount of profit 
is not as large as might be supposed. 
The reckless descent of Parisot in an aeroplane in 
very heart of Paris is made the subject of sharp 
omment in the aeronautic papers. They all recognize 
ow dangerous it is for an aviator to drop suddenly 
in a public square amid all its traffic. As a result of 
Parisot’s unpremeditated exploit, the Parisian police 
iave taken steps to prevent a recurrence of the incident. 
The English government still fears aerial invasion. 
At least we judge this from the more or less constant 
experiments made at Plymouth in firing upon aero- 
planes The target is not a motor-driven machine, 
as might be supposed, but a kite towed by a small 
The kite is kept at an 
evation of about 1,800 feet. Up to the present no 


steamer, the “Adventurer.” 


lefinite results have been published 

The balloons entered in the international race which 
stars from St. Louis on October 21st are the follow- 
ng France—"The Ile de France,’ Mons. Alfred 
Leblanc; the “Condor,” Mons. Jacques Faure. Ger- 
iany—The “Germania,’ Capt. von Abercron; the 
Harburg,” Lieut. Vogt; the “Diisseldorf II.,” Herr 
Hans Gericke Switzerland—The “Helvetia,” Col. 
Theodor Schaeck; the “Azurea,” Capt. Emil Messner. 
United States—The “America II.,"” Mr. Alan R. Haw- 
ey; the “University City,” Mr. H. E. Honeywell; the 
Buckeye,” Mr. J. H. Wade, Jr. 

Capt. Macievich, a Russian military aviator, was 
killed on October 7th, at St. Petersburg, in a fall 
from a Voisin biplane The accident occurred during 
in altitude competition Macievich had risen to a 
ieight of 3,930 feet He then decided to come down. 
{t a height of 1,640 feet his machine suddenly upset, 
the aviator was thrown out and reached the ground 
efore the biplane Every bone in his body, except 
ne arm, was broken. It is the belief of the physician 
hat he died of heart disease before reaching the 
ground 

In La France Automobile et Arienne appears a brief 
nterview with Lieut. Sido, a French army officer, on 
the subject of the efficiency of the aeroplane during 
the recent French maneuvers. In commenting upon 
the possibility of distinguishing at a very great height 
the position and character of an enemy’s forces, Lient. 
Sido remarked “It is simply a matter of keenness of 
ision and practice A man who goes up in an aero- 
lane for the first time cannot distinguish anything 
velow him. Many flights are necessary before he can 
form a judgment of the terrain below. Good eyesight, 
oupled with experience, is all that is necessary. It is 
ynly rarely that field glasses are required. At a very 
great height, cavalry is somewhat harder to make out 
than artillery By simply counting the number of 
vheeled trucks, the strength of a battery is easily 
enough ascertained 


It is stated that the Zeppelin north polar airship 
expedition will start northward from Spitzbergen early 
next July. The names of the participators will shortly 
be announced. A successful preliminary examination 
of the conditions likely to be encountered by the 
expedition was carried out last summer. A party 
comprising Prince Henry, Count Zeppelin, and Prof. 
Hergesell sailed north from Spitzbergen August 3rd 
on the small ice-ship “Phoenix.” On August 4th an 
ascent was made in a captive balloon over the ice in 
latitude 80 degrees 19 minutes N., and a series of 
meteorological observations was made, as well as 
investigations of several questions relating to aero- 
nautieal technique under Arctic conditions. The ice 
was found to afford bad anchorage; but all other con- 
ditions were encouraging. The party returned to Ger- 
many August 22nd. 
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ELECTRICITY. 

The city council of Chicago and the Board of Trus- 
tees of the Sanitary District of Chicago have ratified 
the contract whereby the city will be furnished with 
10,000 new arc lamps. These, together with the 12,200 
now used, will be operated by the power plant of the 
Sanitary District. The contract calls for installing 
at least 3,000 of the new lamps within three years 

The Illuminating Engineering Society will hold its 
fourth annual convention this year at Baltimore. The 
convention proper is scheduled for October 24th and 
25th, and it will be followed by a two weeks’ lecture 
course at the Johns Hopkins Physical Laboratory. 
There will be thirty-six lectures in all, taking up every 
phase of illuminating engineering. 

A power transmission cable is to be laid across 
Narragansett Bay at the mouth of the Providence 
River, between Conimicut Point and Nayatt Point. The 
distance across is about a mile and a third. The line 
will transmit 3,000 kilowatts at 11,000 volts. The 
cable will consist of three conductors, each with a cross 
section of 100,000 circular mils. 


A record for long-distance wireless telegraph com- 
munication was recently reported by the Marconi Com- 
pany. A new station which is being erected at Buenos 
Ayres, Argentina, has received messages that were ex- 
changed between Glass Bay, Nova Scotia, and Clifden, 
Ireland. The distance between these two stations and 
that at Buenos Ayres is about 5,600 miles 


The British Admiralty has been making experiments 
with wireless telegraph communication between ships 
and submarines. The results of these experiments 
have been kept secret, but it is rumored that while at 
first they were unsuccessful, a system has now been 
developed which is quite reliable. During maneuvers, 
or in time of battle, such communication would be in- 
valuable. 


Having developed his storage battery car to a point 
where it is available for commercial use, Thomas Edi- 
son has made another step in the evolution of suburban 
travel by the invention of a trackless storage battery 
car. The car is of the pay-as-you-enter type, and is 
in reality a large motor ‘bus driven by electricity. At 
a recent test of this car, it was run over steep hills and 
typical suburban roads with perfect success. The cost 
of operation was found to be about a cent per car mile. 


A recent number of the Electric Railway Journal 
records some surprising figures on the weight of paint 
and varnish used on street cars. On a 12-bench open 
car, it was found that the paint and varnish amounted 
to 180 pounds, and on a 14-bench car 221 pounds were 
used, while in the case of a double-truck, closed car of 
the pre-payment type, the paint and varnish weighed 
nearly 600 pounds. This is an item which does not 
often enter jnto the calculation of weights when de- 
signing a car. 


A novel pumping system for household service has 
recently been perfected. It comprises a rotary pump, 
driven by a small electric motor. The pump operates 
to force water into an air cylinder, the piston of 
which operates a switch, stopping the motor when 
the water has reached a certain degree of pressure. 
When the water is turned on in the faucets, the pres- 
sure momentarily falls, throwing the switch, which 
starts the pump going and raises the pressure again 
to the predetermined point. With this system, it is 
unnecessary to use storage tanks or reservoirs in the 


house. 


While trackless trolleys have become quite common 
in Europe, and are beginning to gain foothold in Eng- 
land, we have not used this mode of transportation 
in this country, owing to the fact that economic con 
ditions governing the development of suburban lines 
here are very different from those prevailing abroad 
Recently, however, a trackless trolley was started 
at Los Angeles, California, affording communication 
between the Los Angeles Pacific Railway and a new 
settlement a mile and a half away. This system is 
patterned after the German trackless trolleys. The car 
carries 16 passengers. It has a range, laterally, of 11 
feet, permitting it to pass any vehicles it may meet 
along the road. 


A well-known method of separating ores consists in 
the use of magnetism to pick out the magnetic par- 
ticles from the non-magnetic. This cannot be applied 
to ores which have no magnetic properties. However, 
in recent years, an electrostatic separator has been 
developed, by which conducting particles may be 
separated from non-conductors or poor conductors. The 
finely-pulverized material is passed over a metallic 
roll, charged to a high tension, and the material is 
further treated to a stream of ionized air. The par- 
ticles showing the greatest conductivity are repelled 
immediately, those showing less conductivity are 
thrown off 2 moment later, while the poorest conduc 
tors cling to the roll and have to be brushed off. In 
this way it is possible to separate the particles accord 
ing to their relative conductivity into several different 
pockets. 


SCIENCE, 
Prot. Robert C. Ward of Harvard 
turned from a visit to Brazil, where he has made @ 


ias recentiy re- 


study of the Sao Paulo coffee district. 

New meteorological stations established in regions 
for which few climatic statistics have heretofcre been 
available include one just opened at Santo Domingo, 
W. I., by Pére Bourdon, director of the Episcopal semi 
nary of that city, which will send its reports to the 
Bureau Central Météorologique at Paris; and one near 
Guayanaviéja, Venezuela, which has been started by 
a mining company and will report to the Metevro'egica} 
Office, London. 

The capt in of the famous training ship “Worces 
ter,” Commander D. Wilson-Barker, R.N.R., has pub- 
lished an interesting brochure entitied “A Sketch of 
Ocean Meteorology,” which is illustrated with several 
quite unusual photographs. The subjects of these pie- 
tures include a solar halo, a sun pillar, a double rain 
bow, forked lightning, and a complete series of views 
illustrating the changes of the sky attending the pas 
sage of a typical cyclonic storm. 

National meteorological work in Chile has recently 
been completely reorganized, and Dr. Walter Knoche, 
late of Berlin, has been selected toe direct the new 
Instituto Central Meteorolégico y Geoffsico de Chile 
with headquarters in Santiago. This institution has 
taken over the work in metecrology and weather fore 
casting heretofore carried on by the Observatory of 
Santiago, and on January Ist, 1911, will also annex 
the meteorological service on the Chilean coast, which 
is now under the administration of the navy 

Solutions of alum have long been employed for inter 
cepting the calorific rays of light. The use of alum 
for this purpose was an article of faith until an experi 
menter discovered that pure water possesses quite as 
much absorbent power as a solution of alum. Nouston 
and Logie have been seeking a still more powerful! 
absorbent of thermal rays, which is required in many 
cases, and have found it in a solution of ammoniacal 
sulphate of iron. A stratum of this solution, 12 
inches in thickness, transmits 75 per cent of the lum- 
inous rays, but only 5.1 per cent of the total radia- 
tion of a carbon filament electric lamp. It should be 
added that the luminous rays constitute only about 
2 per cent of the total radiation, in this case 


The latest addition to the world-wide campaign of 
upper-air research, is the work in this line fust begzun 
at Cordoba, Argentina, under the direction of the 
meteorological service of that country. The work was 
organized by Mr. H. H, Clayton, late of the Blue Hill 
@bservatory. An aerological staff of five observers is 
now making, so far as conditions permit, daily cbserva- 
tions with kites, and will later undertake balloon obser 
vations. The aerological station at Cordoba is notable 
as the only institution of its kind in South America 
and with the possible exception of Samoa, tiie only 
place in the southern hemisphere at which regular and 
frequent soundings of the upper air are in progress. 


In the Bulletin of the American Geographical So 
ciety for September, Prof. Ellsworth Huntington makes 
a further contribution to the vexed question of cli 
matic oscillations, which he has previously dealt with 
in his “Pulse of Asia” and other works. Writing of 
“The Libyan Oasis of Kharga,” he finds that th 
habitability of this oasis, dependent upon its water 
supply, has fluctuated in long periods coincident with 
the similar periods or pulsations previously found 
for regions extending all the way from Egypt through 
Arabia, Persia, and Turkestan to the far confines of 
China Very roughly speaking, the oscillations of 
rainfall appear to have had a period of about five 


hundred years; and besides the alternation of dry and 


wet periods, there seems to have been a slow progres 
sive decrease of rainfall from the earliest histori 
times to our own It remains to be seen whether 


other parts of the world will be found to have had a 
similar climatic history. 


In the Chem. Zentr., A. Heydweiiler and F. Kopfer- 
mann describe a method of glass electrolysis. They 
have succeeded in introducing heavy metals into glass 
electrolytically by using fused salts of the metals as 
anodes. A small tube of soda- or potash-giass, closed 
below, and containing a fused mixture 
potassium nitrates to act as cathode, was immersed ir 


sodium and 


the fused salt of the heavy meta! acting as anode, and 
current was supplied by means of platinum wires ir 
this way, sodium, potassium, barium, strontium, tin 
lead, copper, iron, cobalt, and silver were fntrodu 
into the glass at temperatures ahove 200 deg ¢ 





successful results could not be obtained in f! 18¢ 
gold, platinum, and uranium The metals pen 

the glass in the colloidal state, the color ra a 
ing to the conditions. On heating thy lal soi 
tion is coagulated, the more noble no s separating 
as metal, while the haser me pare in the forn 
of oxides. Ey ¢ if 
rent, metals thel: d salts, 


but much mo an under the influence of elec 
trolysis. 
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Historical—The Development of the Man-carrying, Motor-driven Aeroplane 


FROM THI 


with hich they have been met and mastered, with 


LILIENTHAI 


brilliant success 


GLIDER OF 1895 TO THE 
ment of $50,000 for the 
ing machine, which 
machine, a tandem monoplan¢ 


steam 


ber 7th, 1903 T 


was provided with a 50-horse-power 


WRIGHT BIPLANE OF 


construction of a man-carry- 
was completed and tried on Octo- 


engine 


1903 


be no doubt that this unjust criticism hastened the 

death of this brilliant investigator, which occurred 
two or three years later. 

Mr. Manley, who acted as the designing and con- 

structing engineer for Langley, 

recently assured the writer that 





Outside a very smail circle of 
gifted engineers and scientists, 
human flight. at the dawn of th 
twentieth century was still re- 
garded as a dream of the vision- 
ary To-day, before the first de 
ade of that century has run its 
course, not only has man learned 


to fly, but he is flying so far, so 





high, and so swiftly as to war- 
rant the proud boast, recently 
made by one of our leading avia 

















were the machine to be assem- 
bled and reconstructed, it would 
undoubtedly prove to be a suc- 
cessful flyer. It is to be hoped 
that some of the wealthy men 
who are interested in aviation 
will be induced to make this in- 
teresting experiment, and thus 
establish, beyond all question, 
the fact that the first successful, 
man-carrying, motor-driven fly- 
ing machine was built in the 
United States fully seven years 
before the first actual flights 
with such a machine were made, 
also in the United States, by 
the Wright brothers, who in 1903 
flew successfully among the sand 
hills of North Carolina. 

It was in 1899 that Hiram 








tors, that the absolut 
of the air hae indeed been a 
complisied. Flying is a modern art, and it has been 
achieved—as indeed it could only have been achieved 


by the modern method of scientifically conduct- 


ed experiment, carefully considered invention, and 
high-class construction by men of large mechanical 
ability 

in looking for the actual starting point of the inves 


tigation which ultimately rendered human 


flight possible, we must go back to the year 


when, by one of those curious coin- 


cidences which are frequently observed in 
the scientific world, several highly qualified 
men, simultaneously but in different parts 
of the world, set themselves to the theo | 
retical and practical solution of the probleni 
These men were Prof. Langley in 


Lilienthal in 


of flight 
America, Maxim in England 


Germany, and Hargrave in New South 


Wales. It was in 1887 that Prof. Langley 


commenced a theoretical investigation of . 


the laws of aeroplane flight He built what } 


he called a “whirling table,” which consisted 


of a horizontal rotating arm, at the outer 


end of which were arried the aeroplanes 


and propellers which were to be tested By 


means of ingenious automatic recording d 
vices, he was able to ascertain the lifting 


power, ete f different forms of planes, and 


conquest Otto Lilienthal in his fatal flight. 


designed and constructed by Manley, which was of 


unusually light construction. Automatic control was 
provided, and but for the misfortune of the machine 
becoming entangled in the launching apparatus, the 
flight would, in all probability, have been successful. 
As it was, the aeroplane was thrown into the river, 


and was so badly wrecked as to render further experi- 





Otto Lilienthal. 


Maxim, then resident in Eng- 

land, applied his inventive talent 

to the problem of flight; and the story of his work, 
as contained in his recently published work, “Natural 
and Artificial Flight,” forms one of the most interest- 
ing records of experiment and invention in the litera- 
ture of aeronautics. Realizing that one of the prin- 
cipal obstacles to be overcome was that of providing 
a suitable motor, he designed a pair of compound 
engines which weighed together 640 pounds, 

] and with a steam pressure of 320 pounds 

to the square inch, developed 362 horse- 
power, which is equivalent to 1 horse-power 
for every 1.76 pounds of weight. Steam was 
supplied by a water-tube boiler, fired by oil 
fuel, which weighed 1,000 pounds. Contem- 
with the construction of the 
engine, Maxim was investigating the laws 
of flight. He built a large whirling table, 
on the outer end of which were mounted 
the various planes and propellers. With 
this machine, which was larger and more 
complete than the Langley whirling table, 
he secured the necessary data regarding the 
lifting power of his planes, and the thrust 
of his propellers. Maxim also constructed 
a wooden tube, through which a stream of 
air was driven at high velocity. At the 
farther end of this he placed the various 
planes, wooden struts, and other elements 


poraneousiy 





the thrust of various types of propellers. The 
thes investigations were tabu 


results of 


lated in a Vaiaable work entitled “Experi 


ments in Aerodynamics which was pub 

lished in 1891! In this work he enunciated the im- 
portant principle that the area of the necessary sup- 
porting surface ip an aeroplane varies inversely as 
the seuare of the velocity; which means that if a 
biplane requires 500 square feet of surface for a speed 
of 40 miles per bour, it would need only 222 square 


feet for 60 miles an hour; while 80 square feet would 
if 100 miles per 


ined that this 


suffice for a speed 





Langley exj 
© the fact that at the high- 


hour 
was due t 
er speeds, the planes passed so rap- 
idiy on to new and undisturbed 
bodies of air that they had not 
sufficient time to overcome the in 
ertia of the ai: He showed that an 


analogy to this might be found in a 
skater moving rapidiy over thin ic 
is weight was not sufficiently 
long over any one portion of the ice 

Having now de 


f flight, Langley 


to break it down 
termined the laws « 
designed an aeroplane of sufficient 


size and power te carry a man, and 


he constructed a quarter-sized 
model to wh he gav nan 
of “aerodrom or air-runn This 
machin i weighed : l 
and was iven by a one 

power steam ngine, in 18 

three succes ful filehts 

chine on the 6th of May, 189¢ ns 


for a distance of three-quart 
mile and alighting safel) 


Potomac River. This demonstration Li 
Was so convincing, that the Unit 


States government made an allot- 


Chanute glider struck by a side gust. 


restore equilibrium, 

ments that year out of the question. Unfortunately 
for the progress of aviation, a certain section of the 
press assumed a hostile attitude, and succeeded in 
discouragin; Congress from any further appropria- 
tions The 
endid work was being discouraged just on the very 
There can 


public did not realize that Langley’s 


of its clearly foreshadowed success 





surface, 4,000 square feet. Propeller thrast, 2,1 


The huge, 4-ton Maxim aeroplane of 1892. 


jody swinging over to 


unds, Speed, 38 miles, 


of the aeroplane upon which tests were to be 
made, and by means of delicate automatic 
registering appliances, he gathered in and 
tabulated a vast amount of practical infor- 
mation, which, even to-day is used as a basis of refer- 
ence by designers of aeroplanes. Perhaps the most 
remarkable thing about Maxim’s work was the ambi- 
tious scale upon which he built his aeroplane, which 
consisted of a main aeroplane with two rudders, one 
forward and one aft, and had two inclined lateral 
planes carried one on each side of the machine. The 
total width of the machine was 104 
feet, the lifting surface comprised 
4,000 square feet, the weight was 
nearly 8,000 pounds, the thrust of 
the two huge propellers, each 18 feet 
in diameter, was 2,100 pounds. The 
speed, when the engines were devel- 
oping 360 horse-power, was 38 miles 
an hour. With 600 pounds of water 
in the tank and boiler, and three 
men aboard, the total weight was 
about four tons! 

In trying out the machine, two 
holding-down rails were provided, 
against the under side of which 
four guide wheels on the machine 
were supposed to bear, the idea be- 
ing to get the machine off the 
ground and allow it to run a few 
feet above the surface. On the trial, 
the machine not only rose from the 
ground, but lifted so heavily against 
the holding-down rail that one of 
the two-inch axles was bent, the 
rails were torn up, and the costly 
machine was wrecked. Discouraged 
by this failure, this costly work, 
upon which it was estimated that 
nearly $100,000 had been expended, 











[OTO. 


(QCTORER 22, 


was abandoned case both of the Langley 
and Maxim aeroplanes, it may be said that their failure 


Now in the 


to fly was due largely to man’s inexperience in the 
art of flyin id a Wright, a Curtiss, or a Blériot 
been availa th his knowledge of the feel of the 

that both of these machines might 
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Lilien- 
thal corrected any eccentricity of the centers of gravity 
and air pressure by shifting his weight. Unfortu- 
nately for the aeronautical world, he was killed in 
1896 by the falling of his machine 

Lilienthal’s work was taken up by Pilcher in Eng- 


sure, the machine will turn over to the left. 


»19 
J3*D 
gliders with multiple planes, carried one above the 


other; and he was first to introduce the Pratt system 
of trussing, with vertical wooden struts and diagonal 
wire ties, the first biplane of this type being built by 
him in the form of a glider. 
in 1896 and 1897, 


During these experiments 
Chanute, with Herring as an 2sso- 








air. it is 
aad made ful flights; certainly the Langley land, who early became a martyr to his zeal, and in ciate, made about two thousand gliding flights; and 
machine vould in 1897, in an 
have done article pub 
Fortunately for lished in the 
the progr ol Aeronautical 
the art,two very Annual, Boston, 
able investiga- giving an ac 
tors, Otto Lilien- count of what 
thal in Germany, had been done, 
and Octave Chan- he invited other 
the United experiment ers 
States, were to improve upon 


tling with 


the problem 
along these very 
line and by 
means of com- 


paratively sim- 
pie, cheap, and 
easily construct- 
ed “gliders,” in 
which gravity 
takes the 
of the 


apropelling 


place 


motor as 














his practic 
This 
tion was accept 
ed by Wilbur 
Wright, 
after applying 


invita 


who, 


to Chanute for 
the necessary in- 
formation 
as to principles 
of flight, mate- 


rials of construc- 








force, they were 


actually making 


Towing the wrecked Langley “ aerodrome” back to the houseboat, 1903 


tion, et built 
a biplane glider 
and settled 


























Langley’s last model. Telephoto snapshot of it in flight. 


flights through the air, and either proving or cor- 
recting the laws of flight, which Langley and Maxim 
had demonstrated with their whirling table and other 
Lilienthal, who was a German engineer, 
aeroplanes, with wings 
those of a bat, and during the 
period 1891 to 1896, using an artificial hill constructed 
especially for the purpose, he made over 2,000 gliding 
from summit to base. 


apparatus. 


built a large number of 


broadly resembling 


flights through the air 


14 size model, 


America by the well-known civil engineer, Octave 
Chanute, who in 1896 began his classic experiments 
in gliding. He and Herring introduced the most 
valuable principle of controlling the balance, not by 
shifting the weight of the operator, but by altering 
the pitch of the planes themselves, or of their acces- 
sory tails, in such a way as to bring about the needed 
shift in the center of pressure. Chanute constructed 


False start of Langley “ aerodrome,” 1903. 


brother, to the 
Lilienthal, 


assistance of his 
labors of 


down, with the 
work of carrying on the 
Chanute, Langley, and Maxim to a successful comple. 
tion. The two brothers built a glider, and between 
1900 and 1903 they verified the work of earlier experi 
menters, and added a vast amount of valuable data 
of their They introduced the hori- 
rudder. When they had satisfied 
that their control of the machine was sufficientiy 


own. forward 


zontal themselves 





Now these experiments of Lilienthal, and also 
those of Chanute, which came a little later, were 
mainly directed to the discovery of the best 
Speaki g on 
Kimball re- 
likened an airman when afloat in his 
machine to a man who is seated at the apex of a 


means for preserving equilibrium. 
this question of equilibrium, Mr. 
cently 


practically frictionless dome, who, unless he can 
prevent it, must inevitably slide down over the 
dome, either forward or backward or to either 
side. A glider wili move in equilibrium as long 
as the center of gravity of the machine and the 





operator is in the same vertical line with the 





complete, they added a motor to their glider, and 
on the 17th of December, 1903, with a 16-horse- 
power motor driving two screw propellers posi- 
tioned at the rear, they made a short flight of 
few seconds’ duration. Subsequently, during the 
same experiments, a flight of 850 feet was accom- 
plished. 

Here then, down among the sand 
North Carolina, two typical American mechanics, 
infinite- 


dunes of 


intelligent, persevering, ingenious, and 
ly painstaking, reached that goal of human 


flight which had been a coveted prize for cen 








upward thrust at the center of air pressure. If 
the downward pull at the center of gravity is 


forward of the 


turies past. The brothers went back to their 
home, Dayton, Ohio, where, after 
year in learning how to make a successful turn, 
on October 5th 
1905, they accom 


epending a 





upward thrust at 
the center of air 
pressure, the ma- 
chine will pitch 
forward. The 
conditions being 
reversed, the ma- 
chine will pitch 
backward. Should 
the center of 
gravity be to the 
right of the cen- 
ter of air 
sure, the machine 


pres- 


will turn over to 


the right; con- 
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plished a flight of 
34 miles in 28 
minutes at a 
speed of 25 miles 
per hour 

In producing a 
successful flyer, 
the most impor 
tant problem 


solved b ihe 
Wright brothe: 

was that of mai 

taining ! 

sta! ty [ an 
er la is 


i 1 laterally 








versely, if the Ria ie ~ 

center of gravity % | id a certain 
be to the left of P : PDrenry degree, when fly- 
the center of pres- The Mouillard glider had movable wing-tips, operated by wires by the broad method now used on modern acroplanes. ing at a given 








ed on the other 


rudder operate 


I 
i irrent iki 
nde! of tn it 
inding 1 cu 
nd al bill 
1 ta and y i 
h ealized ha » 
‘ a 
ind itt bu 
a ine should al 
ert t control of th 
roblem by means of 


on the rear portions 


‘ 


angles of incidence cou 


ing thus increased o1 


planes, it 


ertical rudder into pla 


chine in perfect contro 


for making the flexibl 


ered this arrangement 


upon which promise 


patents 


wing tips was not 


back as 1895 


As far 
a Moorish convent a 
materia 


glider, the 


anvas. The feature 


They also dis 


would be 


together 
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DD ) Ferber Farmal Voisin and 

Bléric Oo ming 0 nind he wondertul success ol 
French in their own country rhe monoplane 

iled to the Frenchmen as presenting the best and 


ost natural form of flyer, at least for high speed, and 


cords of over 70 miles an 
le n distance, and 8,700 feet in altitude, 
Blériot monoplane 


Here in 


ave been made by the 


indicate that they were right 


biplane, represented principally, we 


ay exclusively, by the 


continued to be the favorite Both Wright and Cur 


tiss have built special racing machines for the 


itional meet at Mineola, and as several of the fastes 


French monoplanes, and the ablest French aviators 


have come over to compete for the international trophy, 


the question of superiority of type will be in a fair 


vay to be definitely established 


ee ee ee 


HENSON’S AEROPLANE OR “STEAM CARRIAGE”’ OF 1843. 
have traced the develop- 


In the preceding article we 


ent of the practical aeroplane through that remark 
able period of scientific and 
hich gave to the 

In that article we dealt only with 
were actually 
though the 
or so 


attractive theme to the inventive mind long 


hour in speed, 244 
which 
would seem 
America 
might almost 
Wright and Curtiss types, has 


inter 


practical investigation 
world the flying machine of to-day. 
machines which 
built and given a practical trial. Al- 
period dealt with covers only twenty years 
the problem of mechanical flight had proved an 
before 





a tal lay have employed vas a trained engi 


neer, Who had made a thorough study of the stresses 


to which an aeroplane would be subjected, and who 
well understood the best way to take care of them 
As was to be expected, Henson's “steam carriage” 
met with the usual criticism and cheap ridicule, and 
from an article by Prof. Part- 


year 1843 in 


we subjoin an extract 


ington, which was published in the 


the Illustrated News of London 


The peculiar feature of Mr. Henson's invention 
consists in the use of light frames, which may be 


covered with silk or linen, and placed in such a posi- 
tion that they form with the body of the aerial vehicle 
an angle similar to that of a bird when in the act 
impulse is 


of ‘skimming’ through the air. The first 


intended to be given to the carriage by means of an 
With an 


apparatus thus constructed, there is no question but 


inclined plane, down which it is to slide. 


what a velocity might be attained capable of support 
ing the framework with the necessary covering for a 
short period of time; but a few, a very few seconds, 
earth; despite the 


must insure its descent to the 


operation of the steam propellers Mr. Henson has 


properly gone to nature for the position of the bird's 
wing, but he has lost sight of the important fact that 
in animal mechanics the prime mover possesses an 
organization altogether different from that of elastic 
vapor giving motion to brass and iron In the same 


way, it was proposed by another inventor to move 
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wing 


wing 





Suits 


f the wing tips and the 


An extraordinary anticipation of the modern aeroplane. 


Planes 150 feet by 80 feet. 


THE PROPOSED HENSON STEAM-DRIVEN AEROPLANE OF 


great interest at the 
of flexible rear por 
which could be 
pulleys when the ma 


tips were used by 


udder for steering 
pulling 

achine was 

formed the ect 
quoted mn t rop I 


which have beer 
As a matter of fact 


manipulation of the 


him; but he does claim 


vertical 
him, but is absolutely 


of an aeroplane, par 


any detailed descrip 
aeroplane since that 


when the first 


public demonstra 
I t Le Mans, 
French to the 
share 
re) 
" ’ 
ent 


the era of Lilienthal, Chanute, and Wright. 
evidence of this is afforded by 


Striking 
the design of Henson 
for a 


steam-driven aeroplane, which was published 


in the year 1843, and attracted widespread attention. 
Considering that nothing, as far us the records go, 
had been previously attempted along these lines, Hen 
on's aeroplane must be set down as one of the most 


aste hing anticipations of modern invention that 


the world has ever seen It needs but a glance at 


the accompanying drawings, in which our artist has 
followed with great fidelity the original line drawings, 
to see that over half a century ago Henson had not 


merely grasped the general principles, but had also 
inticipated the actual construction of the aeroplanes 
that are performing such wonders in the air to-day. 
There is the longitudinal body of the 


monoplan vith its pair of 


main, central 


wings, a hinged rear 
tail, and a rudder for horizontal and vertical control 
Perhaps the most remarkable thing of all is that the 
construction of the wings, with their ribbing and silk 
ing, stayed a below by wires to central 
identical 


nonoplane; and the paral- 


| ed in body, is almost 


with that of the 


lelism is contin to auxiliary trussing at 
the cefiter of 5s, an gement which is 
identical with f e present toinette machine. 
W he r his riage would have flown or not, 


vident her Henson himself, or the expert 


recollection 
safety, and so had Mr 
woven 
was opposed to the 
increased 


Supporting area 4,500 square feet. 


1843. 


propelling wings by human power, when one of our 
most eminent anatomists has demonstrated that the 
muscular power of a man is not one-eighth of that 
of a bird. A pigeon has been known to fly a hundred 
and ninety miles in five hours and a half—a speed 
that no human being can ever attain; while the veloc- 
ity that must be 


mere 


imparted to the propellers for the 


support of such a machine, 


favorable circumstances, must t 


under the most 
than 


machine constructed 


e vastly greater 
was ever yet imparted to any 


by the ingenuity of man. There is another fact, of 
which we ought not to lose sight in estimating th« 
practical utility of the aerial carriage. Its frame 


work, or wings, on which everything must necessarily 


depend, are 150 feet long, by 30 feet wide, offering an 
area of 4,500 feet; and, when we look at the mechan 


ical resistance offered by the air to a surface of that 


extent, it is hardly possible to conceive a plane so knit 
together by 
stability 


human workmanship as to preserve its 
The fate of Mr. Cocking is still fresh in our 
Garnerin had, descended with perfect 
Hampton, by the tension of a 
fabric, but, as soon as a framed 
resistance of the air with an 


which would be the case in the 


parachute 


velocity, 


present instance, the entire machine was broken into 
shreds. 


The condensing steam engine, by which the 
(Continued on page 330.) 
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LEADING FRENCH AND AMERICAN AEROPLANES 


THEIR CONSTRUCTION AND METHODS OF CONTROL 


I 


With a é to making clear the construction and these in his right and left hands respectively. The upward, and on their upper sides when it is turned 
operatior the leading types of aeroplanes, we have one at his left is connected by a wooden rod to a bell downward This automatic curvine of the surfaces 
prepared accompanying drawings, which show the crank mounted on a horizontal tube, which runs from of the horizontal rudder forms the subject of a special 
arious ans by which the machines are controlled one end to the other of the double-surface elevator, or patent. The latest Wright biplane has a movable tail 
when in flight The drawings are so complete as to horizontal rudder, in front of the machine. Several surface attached to the end of the outriggera that sup 
call for only a brief description horizontal arms, mounted on this tube, connect with port the vertical rudders. This surface is shown in 

In the Wright machine, the four-cylinder, water- flexible uprights at the front and rear edges of the our illustration. It works in conjunction with the 
cooled motor of 30 horse-power is placed slightly to surfaces of the horizontal rudder, and when the tube front horizontal rudder. When the former is turned 
the right of the center line of the machine. The seats is rocked by the bell crank in response to a fore-and- upward to ascend, the rear half of this tail surface is 
for e aviator and passenger are slightly to the left aft movement of the operating lever, these cross rods also flexed upward. The result is that the tail of the 
of the center line, at the front edge of the lower plane. and flexible uprights tip the surfaces of the rudder machine is depressed, while the front end is raised 
On either side of the outermost seat, which is the upward or downward and at the same time curve The machine, therefore, responds more readily to its 
aviator’s, there are two levers The aviator holds them on their under sides when the rudder is turned horizontal rudders. (On the very latest of their 
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biplanes, the Wrigh 


horizontal rudder entirely.) The right-hand lever is 
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have dispensed with the front 


a doubie-jointed affair, the handle of which is pivoted 


that it can be worked sideways upon the lever 


proper A connection extends down from the handle 


amall disk or drum, so that when the handlk 


is rocked to one side or the other, the drum is rotated 
slightiy. The chain passing over this drum connects 


the warping wires which warp the outer rear 


ends of the plan 4 forward or backward movement 


the lever works the vertical rudders at the rear 
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sprockets and chains from 


engine, one of the chains being crossed to reverse 


radiator consists of a 


tubes, extending the two surfaces just 
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propeller has two blades and is mounted directly on 
the rear end of the engine crank-shaft. The engine 
sits upon a heavy frame of wood, with a radiator in 
front, just back of the aviator’s seat. The control 
wheel is mounted on a swinging post in front of the 
aviator, and there is a pivoted frame of steel tubing 
which fits around the aviator’s shoulders, and which 
is connected by wires to the ailerons, or balancing 
planes, located at the ends of the machine between 
the two main planes. When the machine tips to one 
side, the aviator naturally moves his body to the high 
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the way shown in the diagram. When the machine 


to one aide, the aviator, by moving the handle of 
this lever te the other side, warps downward the end 

planes whi on low side of the machins 
thus forming angle of incidence on that side 
and ca ing the } f the whine to rise At 
the same le itor to move 

lever forward set the 
vertical rudders slight } 


le of the ma 


the aeroplar 


The Curtiss biplane with interme?d 


LEADING TYPES OF AEROPLANES AND ' 


skids, and the more recent 


in general appearance 


the upper plane 


HODS OF OPERATION, 


side of the aeroplane, and in so doing, carries with 
him this swinging frame and causes it to set the 
ailerons (pulling one downward and the other up- 
ward) in a proper manner to right the machine. Steer- 
ing up and down is accomplished by pulling or push 
ing on the control wheel, while turning this whee! 
operates, through wires, the vertical rudder at the 
rear The tail surface is fixed. The machine 
mounted upon three wheels without the use of any 
springs. 

In the Farman biplane, the aviator sits upon a seat 
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at the front edge of the lower plane, in the center. 
The revolving-cylinder motor placed at the rear edge 
, in the center, carries the propeller 
The machine is operated by a single 
he right of the aviator, and also by 
ich operates the vertical rudders at the 


of his plane, als¢ 


directly upo! 
control level 


t y 

icon i or pulling on the control lever moves 
the front ontal rudder, while swinging this lever 
sideways pulls down ‘on the ailerons or hinged flaps 
at the outer rear edges of the two surfaces. When 
the machine is stationary, these flaps hang down 
ward, and when it is in flight the air pressure holds 
them out horizontally. Should the machine tip, the 


side are pulled down, thus caus- 

ing it to right itself. The machine is mounted upon 

two skids, each of which is fitted with a pair of wheels. 

tic bands connect the skids to the axles of 

els. In alighting, the bands give and 

kids to take the main shock. This machine 

an auxiliary elevating rudder at the rear 

of the tail, so connected that it works in conjunction 

with the front horizontal rudder. It was the first 
biplane to use this auxiliary rudder. 

The Blériot monoplane consists of a long central 
body, carrying two wings in front and a tail and rud- 
der at the rear end. Wheels are mounted in forks at 
the front and arranged so that they can pivot about 
the two uprights of steel tubing which form the side 


THE 


ailerons on the low 


A study of the trend of development in aeroplane 
construction renders it possible to predict with some 
degree of certainty the leading characteristics of the 
aeroplane of the future, and especially of that typ 
which will be built purely for racing purposes. The fol- 
lowing is an attempted study along these lines. The 
writer has no wish to assume the role of prophet, 
and the accompanying drawings and description are 
mainly upon a survey of the work which has 
been done during the present year of phenomenal 
development by the designer, the constructor, and the 
airman. The keynote of this development is to be 
found in the fact that the speed of the aeroplane in 
straight-away flight has risen during the past year 
from fifty to seventy-five miles an hour, and that the 
“blue ribbon” of the air (if we may borrow a nautical 
phrase) has passed from the biplane to the mono- 
plane, the type which, at the present writing, is so 
far in the lead, as to speed, lightness, and stability, 
that it stands in a class by itself. 

The racer of the future, then, will be a monoplane; 
and in narrowing down to this type, man is but tread- 
ing in the footsteps of Nature, the master builder, 
who, working through a process of evolution that has 
stretched out over millions of years, has produced, in 
that wonderful bird, the albatross, the perfect flying 
machine. The future high-speed flyer, then, will pos- 
sess the same tapering, rounded body and the wide- 
spread wings of narrow width which characterize the 
swiftest of the birds. Langley, in his classic researches, 
showed that it was the leading portion of a plane 
which was the most efficient, and this for the reason 
that it was continuaily moving on to fresh bodies of 
undisturbed air. He showed that as the after portion 
of the plane had to do its work upon air which had 
already received from the forward portion a down- 
ward velocity, this air was unable to provide the 
effective reaction which was exerted by air absolutely 
inert. Hence it follows that a plane 5 feet in width 
by 10 feet in length would be rendered more efficient 
if it were divided longitudinally, and the same area 
were presented in a plane 2%4 feet wide and 20 feet in 
length. The wings of the racer will be long and 
narrow; and when they come to be built of metal 
instead of the present wood and fabric, it will be 
possible to give them those sweeping, rounded forms 
which prevent eddy-making, and also, from a con- 
structional point of view, add not a little to the 
strength. The body will be of a generally circular 
or oval section; and to allow of a long and gradual 
taper, for ease in traversing the air, the body will 
have considerable length. The greater length also 
will add greatly to the fore-and-aft stability in flight. 

The present wood-canvas-and-wire construction will 
have to go. It is makeshift work at the best, and was 
adopted because, in the early days of experiment, it 
offered a cheap and light combination of material, and 
one which, in the event of the inevitable breakages, 
incidental to experimental work, could be cheaply and 
quickly repaired. Its place will be taken by some 
one of the many remarkable alloys of steel which are 
now available—metals of enormous strength and tough- 
ness in proportion to their weight. The use of these, 
coupled with careful designing by the skilled engineer, 
will make it possible to produce an aeroplane of much 
greater strength, that will weigh no more than the 
present machine, and will present far less resistance. 


based 
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members of the front frame. There are also elastic 
shock absorbers which allow these wheels to play up 
and down in running over rough ground, or when 
alighting. A three-cylinder, air-cooled motor, or a 7- 
cylinder, revolving motor is generally used on this 
machine; but in our illustration a double-opposed 
cylinder, water-cooled motor carrying a propeller on 
its crank shaft is shown mounted back of the radiator, 
which fills the front of the frame. The aviator’s seat 
is placed about on a line with the rear edge of the 
wings. and the control of the machine is centered in 
a universally-mounted steering column with a small 
wheel on top. This wheel does not turn. Below it are 
levers for the spark and throttle, while the foot yoke 
or tiller is placed in front of the control column. This 
operates the rudder at the rear. The horizontal rudder 
consists of movable tips on the ends of the tail surface. 
These operate together and steer the machine up or 
down when the control wheel is pulled toward or 
pushed away from the aviator. To correct any tipping, 
the rear part of the wings is warped by means of a 
cable running from one wing to a small wheel on the 
tripod below the frame, wrapping around and passing 
this wheel, and extending to the wing on the other 
side. When the control post is moved to one side or 
the other, the wings are warped by suitable connec- 
tions. The chief point in this Blériot control is an 
aluminium bell seen near the base of the control col- 


RACING AEROPLANE OF THE 


BY J. BERNARD WALKER 


resistances encountered by an aero- 
plane when in flight are those due to the lift and 
the head surface. The resistance due to the lift 
is fairly constant; for as increases the 
angle of incidence decreases, and there is always an 
adjustment between the two which provides sufficient 
vertical reaction a* all times to lift the weight of 590 
to 1,000 pounds, as the case may be. The head re- 
sistance, however, increases approximately as the 
square of the speed; and if it is 100 pounds, say, at 40 
miles per hour, it will rise to 400 pounds at 80 miles 
per hour. Hence the great importance, in a racing ma- 
chine, of reducing the head surface to the least possible 
limit consistent with structural requirements. 

It is this consideration of head resistance which 
has doomed the biplane as a purely racing type. When 
Octave Chanute built the first biplane glider, with its 
light, but very rigid Pratt trussing of vertical wooden 
struts and diagonal wire ties, he produced an excellent 
piece of engineering construction, which has proved to 
be ideally adapted to the early experimental stage 
which is now drawing to its close; but for high-speed 
results, because of the large amount of head sur- 
face presented, the Pratt truss was doomed to ulti- 
mate extinction. Unquestionably, the higher speeds 
which have been attained by the monoplane are due 
largely to the fact that its trussing is simpler, and the 
head surface, particularly of the wire stays, is rela- 
tively much less. 

Now a word as to the resistance offered by a mass 
of tightly-strung wires. Prof. Langley showed in his 
whirling-table experiments that the resistance of a 
wire is much greater than that which would be due 
to its projected area. As the speed increased, the re- 
sistance would rise rather quickly until, at a certain 
critical point, at which the wire would sing with a 
peculiar note, there was a sudden and very large jump 
in the resistance. This is explained by the fact that 
the rate of vibration of the wire under the rush of air 
is so great that it practically presents a solid surface, 
whose width is equal to the amplitude of vibration. 
Hence a tightly-strung wire presents a resistance to 
the air which is seemingly out of all proportien to its 
actual surface. 

It follows, then, that even the simple king-pin truss- 
ing of the Blériot and Antoinette types must go if we 
are to achieve the high speeds which are predicted for 
the future racing machine. Now this will be possible 
only if some high-grade sheet metal is substituted for 
the canvas of the wing surface, and the necessary trans- 
verse bending strength is secured by means of plate- 
steel members inclosed within the wing surfaces and 
strongly riveted to the structure of the main body of 
the machine. 

The form of wing shown in our drawings will! afford 
a sufficiently strong construction in metal. The wings 
should widen considerably as they approach the body; 
for this would provide increasing space between the 
upper and under surfaces, and allow the depth of the 
channels to be increased proportionately to the bend- 
ing stresses. These channels would be carried into 
the main body and riveted to transverse diaphragms, 
which should be so cut that the metal of the dia- 
phragm would extend unbroken for some distance into 
the wings. We are convinced that by careful design- 
ing, the selection of the highest grades of steel, and by 
first-class workmanship, it will be possi le te provide 
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umn. The universal joint is within this beli, The 
object of the bel! is to make possitlie a movement in 
any direction of the control column without undue 
tightening or loosening of the contro! wires. 

The Antoinette monoplane ‘s much larger than the 
Blériot, and consists of a V-shaped body, upon which 
are mounted a pair of large wings, suitably truased and 
supported from a heavy central mast of steel tubing 
This mast contains a pneumatic shock absorber in its 
lower end, besides which there are two wheels with 
very heavy pneumatic tires. A long inclined brace 
projects down in front te protect the propeller when 


landing. An 8-cylinder V-type motor of 50 horse- 
power is placed in front, and drives a 7-foot pro- 
peller. The aviator’s seat is back of the wings in 


the body. The vertical rudder, which is in two parts 
with the horizontal rudder between the two, is oper- 
ated by a foot yoke or tiller. The horizontal rudder 
and the warping of the wings are both controiled by 
two wheels placed one on each side of the aviaior 
A skid in the rear is used in place of a wheel to 
support the tail. There is a horizontal fin on each 
side of the body at the rear, and a vertical fin above 
it. The front part of the body is substantialiy made 
of wood, and covered with veneer. The machine is 
very large and heavy, but it has shown great auto- 
matic stability, chiefly on account of the shape of the 
body. 


FUTURE—A STUDY 


wings of ample strength without exceeding the limit 


of weight imposed by aeroplane requirements. Buck- 
ling in the fore and aft direction will be provided 
against by rolling the metal of the wing surfaces with 
shallow corrugations, as shown in the drawings. The 
main body of the aeroplane will be built also of thin 
sheet metal, and will be generally elliptical in cross 


section; two very light trusses, one horizontal, the 
other vertical, extending from the operator to near 
the tail. The chords of these trusses will be formed of 


light T-iron. 

To provide for the heavy loads and stresses that are 
concentrated at the wings and motor, the T-irona of 
the trusses will be increased in depth and run entirely 
around the forward end of the body, forming, at their 
intersection in the nose, a strong construction for 
carrying the motor. Additional strength will be pro- 
vided by transverse diaphragms. It is wunderstaod, 
of course. that all of this metal work wili be spe- 
cially rolled in extremely light sections, and that the 
material will be some alloy, such as vanadium steel. 
which in experimental specimens, as noted on our edi- 
torial page, has shown elastic limits running up to 
over 200,000 pounds to the square inch. The motor, of 
from 75 to 150 horse-power, according to the size of 
the aeroplane, will probably be of the revolving type; 
the Gnome motor having shown itself to be the ideal 
aeroplane drive. 

Turning to nature for guidance again, we find that 
the fast-flying birds fold their legs snugiy beneath 
them when in flight. The racing aeroplane must do 
the same. We show a suggested arrangement for a 
folding chassis, hinged just below the body, and pro- 
vided with a yoke which leads from the axle up to the 
crosshead of a piston rod, which with the guides and 
eylinder is carried by the T-iron that forms the bot- 
tom member of the vertical truss The cylinder 
is provided with a two-way valve and connections 
by which compressed air can be introduced to the 
forward or after end of the When the 
chassis is down and in operation, the compressed air 


cylinder. 


acts as a cushion to provide a certain amount of fore 
and aft movement to the wheels. As soon as the ma- 
chine rises, a throw of the valve introduces compressed 
air at the forward end of the cylinder, and the chassis 
is drawn up stiugly against the body. A small tank 
of compressed air, which supplies the folding mechan- 
ism, also supplies a small cylinder of similar con- 
struction placed transversely to the car, which oper- 
ates the movable wing tips. The two-way valve of this 
cylinder is controlled by a small gyroscope, which may 
be thrown out of gear when the airman wishes to make 
a turn, or perform other evolutions. 

In answer to the question as to what speed may be 
expected from a machine of this general design, w« 
think it will be agreed that, in view of its sweetness of 
form, the complete absence of wires, struts and other 
energy-consuming surfaces, and the fact that because 
of the smoothness of the steel surface, skin 
will be reduced to a minimum—it is 


friction 


conservative 


to expect from such a machine, after it has been de- 
veloped by experimental! work, speeds of from 1006 to 
125 miles an hour. 

It would be interesting to se hat Mr. Nat Herre 


shoff could accomplish, if he applied to the steel aero- 
plane the same constructive genius which enabled him 


to produce such fine results with steel racing yachts. 
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WAR 


THE POSSIBILITIES OF AEROPLANES AND DIRIGIBLES 


No st ie Wright brothers demonstrated 
that in a controllable motor-driven ma- 
than the important bearing of this 
y de e art of war became evident. Up to 
that time e movement of naval and military forces, 
noitering to determine the strength and 
s of the enemy, had been carried out entirely 
the ace of the earth. Movements, whether 
ndividual scout, or of the army one hundred 
ind strong, had hitherto been confined to the two 
dit ions of length and breadth. To these had now 
1 third dimension, and this enormous en- 
if the field of operations was recognized as 
g to an inconceivable degree the already 

ifficu art of war 
More important than the clash of armies upon the 
field of battle are those preliminary investigations and 
movements by which the generals of the contending 
forces endeavor to ascertain the numbers and disposi- 
tion of the enemy. An accurate knowledge of the posi- 
tion and movements of the opposing army, and of the 
characteristics of the country in which he is operating, 
has frequently enabled a general to dispose his troops 


of the future will probably be a monoplane, capable of 
carrying two people, an operator and an observer, and 
it will be provided with a motor or motors capable of 
driving it at a maximum speed of 75 miles an hour 
or even more, this high speed being necessary to carry 
it with all pessible dispatch to the particular field of 
observation. When it has reached its destination, such 
high speed will be no longer desirable. The machine 
must be slowed down, and must proceed leisurely 
over the country that is to be surveyed. For this pur- 
pose the machine will be provided with reefing sur- 
faces which, folded or drawn in during the faster 
flight, will now be extended to afford the large sup- 
porting surface necessary to the slower speec. The 
observer will be provided with camera, sketching pad, 
field glasses, and instruments of triangulation. While 
he is making his sketches, notes, etc., the aeroplane 
will be flying slowly in wide circles at an altitude of 
several thousand feet above the earth, where, by virtue 
of its great elevation and constant change of position, 
it will be practically safe, even against bursting shrap- 
nel from the larger field guns. It is not unlikely that 
a practicable system of wireless telegraphy may be 


will produce in naval and military strategy it is im- 
possible to predict; but it is certain that the opposing 
commanders of the future will be somewhat in the 
position of two chess players, each of whom has a 
pretty clear knowledge of what his opponent's next 
move must be. 

Outside of its scouting duties, we are inclined to 
think that the field of usefulness of the aeroplane will 
be rather limited. Because of its small carrying 
capacity, and the necessity for its operating ai great 
altitude, if it is to escape hostile fire, the amount. of 
damage that it will do by dropping high explosives 
upon cities, forts, hostile camps, or bodies of troops 
in the field, to say nothing of battleships at sea, will 
be so limited as to have no material effects on the 
issues of a campaign. It is one thing to drop oranges 
upon an imaginary battleship at an aviation mee: from 
a few hundred feet up in the air, and quite another 
to drop high explosives from an elevation of several 
thousand feet upon a warship moving swiftly upon 
the high seas. Certain it is tnat the letting go of th 
very limited amount of high explosives that a few 
aeroplanes could carry upon a city or fortification 
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Attacking a dirigible with automobile field guns. 


in such advantageous positions relative to the enemy, 
that the battle has been won before a single shot was 
fired Hitherto, successful strategy has depended 
largely upon the possession of accurate maps of the 
country, upon the activity and intelligence of the indi- 
vidual scout, or upon armed reconnaissances by a com- 
paratively small body of troops sent forward to draw 
the enemy’s fire and obtain some knowledge of his 
position and strength Of late years, the advent of 
smokeless powder and the high-velocity, long-range 
rifle have rendered the present methods of scouting 
extremely difficult and precarious, particularly when 
the opposing general has taken every precaution to 
preserve the secrecy and invisibility which are the 
very essence of successful strategy. 

The advent of the aeroplane and the dirigible, how- 
ever, has rendered secrecy impossible. The aerial scout 
must, of necessity, exercise an enormous influence upon 
the conduct of future campaigns, rendering the already 
difficult art of war perplexing to a degree that only 
the military man can fully appreciate. 

Whatever the future may have in store, it is certain 
that, at present, both the dirigible and the aeroplane, 
and particularly the latter, will find their field of use- 
fulness confined almost entirely to the work of scout- 
ing 

For such work the light, small, and swift aeroplane 
will prove to be simply invaluable. The wilitary scout 


THE AEROPLANE AND DIRIGIBLE IN WAR. 


worked out, of a character suitable for transmitting 
messages up to distances of say fifty to seventy-fir 
miles, between the aeroplane scout and the headquar- 
ters of the commander-in-chief. If so, the machine 
will carry a third man who will continuously transmit 
such information regarding the enemy as may be gath- 
ered. 

The enormous influence of the aeroplane scout upon 
field operations must be evident to the veriest novice. 
Had Gen. Kuropatkin been possessed of half a doven 
such machines, the task of the Japanese in throwing 
around Mukden their huge battle lines, over a hun- 
dred miles in length, would have been enormously 
complicated, if not rendered impossible. Certainly 
the great flanking movement to the westward, in which 
Gen. Nogi, with 50,000 Port Arthur veterans, was able 
to pass entirely around the right flank of the Russian 
army and break in upon its rear, would have been 
discovered and possibly frustrated. Sheridan's famous 
ride would have been made through the air, and twenty 
minutes of time would have placed him at the desired 
spot. The launching of a monoplane from the forward 
deck of Admiral Sampson’s flagship “New York’ would 
have been followed within the hour by the discovery 
of Cervera’s ships in Santiago harbor; and the Schley 
Sampson controversy would never have left its ugly 
smear across the pages of our‘naval history. 

Just how great a modification the aeroplane scout 


Scouting aeroplane, with observer mapping the country. 


would have an effect which might amount to something 
in a moral sense, but would amount to very little 
indeed in its material effect. Military men have cou 
to realize that the mere bombardment of cities, 
whether by siege guns or those of an attacking fleet, 
while it may be irritating and the cause of some less 
to the enemy, will very rarely, if ever, prove to be @ 
serious factor in determining the issues of a campaign 
How comparatively small would be the damage done 
by aeroplane high-explosive attack is suggested, if not 
proved, by the results of the bombardment of the Rus- 
sian fleet in Port Arthur by the 11-inch siege guns of 
the investing Japanese army. The fire of these guns 
was directed by a Japanese observer on a high hill 
which had been captured from the Russians; and the 
shells, each of which weighed a quarter of a ton and 
carried a charge of high explosive, rained down 
pitilessly, with great accuracy, and almost vertically, 
upon the Russian ships. It is known that the whole 
of the Russian fleet was sunk, and it was presumed 





that the Japanese shells had done the \r When 
these vessels came to be raised, after the ipitnlation 
of Port Arthur, it was found, to eve f imaze 
ment, that the ships had been sunk | I Russians 
themselves, and that the damage done by the falling 
shells was astonishingly smal If the falling of 
a 500-pound shell f eight of two es did such 


little damage, smal! indecd would be the havoc wrought 








by the Lilliputian pellets to which, because of its small 
carrying capacity, the aeroplane will have to be re 
stricted 

There are, however, certain oth-r offensive opera 
tions for which the aeroplane would be admirably 
adapted; such, for instance, as making raids into the 
enemy's country for the purpose of attacking his lines 
of communication, cutting telegraph wires, blowing up 
bridges, and making sudden descent upon commissary 
depots with the object of setting fire to or otherwise 
destroying military stores. The swiftness, silence, and 
unforeseen character of such attacks would necessarily 
render them extremely annoying to the enemy, and, 
now and then, a blow might be struck that would 
seriously affect the outcome of important military 
movements A swift aeroplane would form an ideal 
means of transport for the aides-de-camp in carrying 
dispatches to various parts of the field. Furthermore, 
crises may frequently arise in a great battle when 
there is a demand for the sudden presence of the com 
mander-in-chief, or other high ranking officer, at 
certain distant points of the field The presence of 
two or three swift aeroplanes at headquarters might 
prove of inestimable advantage in critical phases of 
a conflict that was strung out over a far-flung battle 
line 

; >-+e-s 
Rutes for the International Aviation Meet, 

The set of rules which has been drawn up to guide 
the contestants in the International Aviation Meet, 
reads as follows 

All contestants wishing to pass another in front 
of them must pass to the right at a minimum distance 
of 75 feet and the contestant who is to be passed must 
keep within 100 feet of the line of the aerodrome, that 
is to say, the lines that connect the pylons marking 
the course 

A contestant who wishes to pass another shall fol 
low the rules above stated, but shall not fly above or 
below his competitor He may not pass below a 
contestant unless such contestant is at least 150 feet 
above the ground If the contestant who is to be 
passed is less than 150 feet above the ground the con 
testant desiring to pass may, as stated above, fly to 
the right at a minimum distance of 75 feet or pass 
above him at a height of not !ess than 150 feet. This 
means that no machine may be passed either above or 
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Pau, Croix d’'Hins, Mourmelon. To the average man 
they are merely names, evoking no memories and hav- 
ing no significance. Yet it is in these places, unknown 
yesterday, interesting to-day, and famous to-morrow 
that a new race of sportsmen is developing. It is at 
Pau, Croix d'Hins, and Mourmelon that men are being 
taught to fly, and the secret of the birds is gradually 
being mastered 

Formerly, aeroplane pupils were given a few verbal 
instructions, and sent away alone te do their best 
Such a method is most unsatisfactory for teaching a 
bicycle rider or a swimmer; how much more so for 
the navigation of the air, in which art even the most 
expert are only learners! The advantage of the Wright 
machine, on which the pupil occupies a seat by the sid: 
of the prefessor, was quickly realized by European 
constructors, and in nearly every case provision has 
been made for the pupil to mount with the pilot. On 
such small machines as the “Blériot XI". and the San 
tos-Dumont “Demoiselle,” incapable of lifting an extra 
person, other arrangements have had to be made. Thus, 
the Clement Company, which now builds the Santos- 
Dumont type, has an aeroplane without wings, wit! 
which the pupil runs over the ground until he j 
familiar with all the controls, and has learned 
the amount of effort required to operate the i 
rudder 

All the other firms have specially prepared machi 
For instance, the Voisin Coi 
an aeroplan: 


for the use of pupils 
pany has what is known as the “taxi,” 
closely resembling its ordinary product, but with its 
power and angle of incidence so regulated that it would 
be impossible for even a Paulhan ‘to remain aloft with 
it for many minutes. It is on this type of machine 
that pupiis run over the ground, first to familiarize 
themselves with the controls, then later to fly when 
passing over descending ground. It is only when they 
um of a kilometer rendered possible 
with the taxi that the pupils take their own machines 


can fiy the maxi 


and attempt longer flizhts Occasionally, when h 


finds a properiy balanced machine in his hands and has 


a more powerful motor behind him, the inexperienced 
flyer will attempt to rise up literal! ] 1 lark,” only 
to fail back with a ma of kage around him 
Generally, however, he has profited by h essons suf 
ficientiy to continue his training prog ely with 
out any mishap. There are at present at least a score 


of young aviators who have made not less t 1 one 
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below except that the passing machine shall be more 
than 150 feet away 

Aviators are advised that when between two ma- 
chines one machine tries to pass another the one try- 
ing to pass shall pass to the right. If they are close 
together at a curve or when nearing it it is necessary 
that the aviator nearest the line must follow it closely 
and must not crowd toward the exterior the contest- 
ant who is trying to pass him. The two aviators 
should take all care to avoid any accident. 

At all times a machine in the air should travel in 
the direction opposite to that of the hands of a clock, 
that is, leave the towers on the left hand, and it is 
positively forbidden for a machine to fly at any time 
counter track, that is to say, in the direction of the 
hands of a clock, even though they be over the center 
of the field bounded by the posts that indicate the 
track 

A machine after landing for any reason within the 
infield on the way to its shed must cross the track 
as quickly as possible in the most direct line from the 
center of the track, and only after making sure that 
it will not be in the way of any other aviator. 

Aviators are forbidden to fly over the public and 
above the stands. 

All violations of these rules will subject one to 
penalty in accordance with the rules of the Federation 
Aeronautique Internationale. In the event of a second 
abuse the aviator may be disqualified from participat- 
ing further in the meet 
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The Coming Automobile Show, 

Drawing for space for the Eleventh National Auto- 
mobile Show, to be held in Madison Square Garden, 
January 7th to 21st, 1911, is over 

Plans have been perfected by the show committee 
which provide the increased number of licensees under 
the Selden patent with space at next year’s exhibition 
equal to that which they were able to obtain at the 
show of last January. At present there are eighty- 
three manufacturers and importers licensed under the 
Selden patent, and to house their exhibits will necessi- 
tate almost a complete rebuilding of the inside of Madi- 
son Square Garden, using structural steel to a very 
large extent. The show committee for 1911 consists of 
Col. George Pope, chairman; Charles Clifton, Alfred 
Reeves and Merle L. Downs, secretary 
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The first to draw for space was the Buick, followed 
by the Overland, E. M. F., Cadillac, Packard, Maxwell, 
Chalmers, Reo, and Pierce-Arrow. The other cars 
which will occupy space on the main floor are as fol- 
lows: Stearns, Thomas, Oldsmobile, Franklin, Dayton, 
Oakland, Lozier, Elmore, Winton, Locomobile, Hudson, 
Mitchell, Stevens-Duryea, and Peerless. 

Cars in the exhibition hall and balconies will include 
the following Makes: Amplex, Moon, Mercer, Corbin, 
Bartholomew, Nordyke and Marmon, Knox, American, 
Matheson, National, Selden, Buckeye, Moline, Premier, 
Autocar, Columbia, Alco, Studebaker, Waltham Inter- 
State, Ohio, Palmer and Singer, Kissel, Hol-Tan, Chad- 
wick, Speedwell, Regal, McIntyre, Marquette, Acme, 
Pierce-Racine, Flandrau, Hupmobile, Midland, Brew- 
ster, Courier, Simplex, Atlas, Dorris, and Cartercar. 

The forthcoming national show will be divided into 
two parts, one of which will be devoted entirely to 
passenger or pleasure vehicles. This will be known as 
Part One, and will be held during the week of January 
7th to 14th. Commercial or freight-carrying vehicles, 
electric carriages, and motorcycles will be exhibited in 
Part Two of the show during the period of January 
16th to 21st, inclusive. Comprehensive display of acces- 
sories will be exhibited at both periods. 

In the near future a meeting will be held at which 
will be allotted space to the accessory dealers and 
exhibitors of commercial or freight-carrying cars, elec- 
tric vehicles, and motorcycles which will comprise Part 
Two of the show 

ee a an 

A queer fellow is the secretary bird in several re- 
spects Not only has this creature of the feathery 
tribe large wings for the size of his body, which en- 
able it to ascend to a great height, but it has long 
legs as well, which permit it to scamper over ground 
at a great rate of speed. It has been likened to the 
ostrich in its fleetness of foot, and to a balloon in 
its flight Another peculiar thing about this strange 
bird is that it builds its nest, not on the ground like 
other long-legged birds, but in a tree. It lives in the 
same nest year after year, subsisting on small mam 
mals and snakes, the latter being its choice. It derives 
its name too in an odd way, which is for the reason 
that the tufts of feathers which grow on either side of 
its head look precisely like a bunch of pens or pencils 
stuck behind a clerk’s (secretary's) ears 


FLY ON FRENCH AERODROMES 


BY W. F. BRADLEY 


hour’s flight and never broken a spar during their 
apprenticeship 
Henry Farman’s method is to mount with his pupil 
occupying a higher seat immediately back of him, in 
which position the pupil can watch closely all the 
movements of his instructor, and after a few lessons 
be able to run over the ground in a correct way. When 
the first trip is made with the pilot in the passenger's 
seat, the wise precaution is taken of either limiting 
the power of the motor, or so setting the rudder that 
it is impossible to rise more than a few inches. After 
a few rounds of the course have been made in this 
manner, the pupil takes a normal machine, and makes 
his first attempt at flight alone in a still atmosphere. 
Hubert Latham, being seated in a cockpit only wide 
enough for one person, is obliged to place his pupil 
in front of him, and by means of a double set of steer- 
ing wheels control his movements whenever necessary. 
The Blériot passenger-carrying type of aeroplane 
shares the advantage, with the Wright, of carrying 
teacher and pupil side by side, thus allowing instruc- 
tion to be given very easily, and permitting the fitting 
of double control levers. All the latest Voisin biplanes 
are also built with a framework so wide that the pilot 
an carry a passenger immediately on his left; thus 
r training, the pilot handles one set of levers and 
pupil a duplicate set 
ybably the thought will occur that it is a danger- 
me—learning to fly. One might reasonably think 
there are facts to prove the contrary. Instruc- 
au, of the Voisin Company, estimates that in 
1s he traveled between four thousand and 
id miles on the “taxi” with various pupils 


b and during that time never broke a spar. 
He n and his assistant, Van den Born, can 
mah laims for the biplane they employ for 
train On a moderate estimate, between two 
hundr » hundred pupils have passed through 
the Eur ion schools without a single serious 
accident 
Yet sms and there is always plenty 
of work for tl ren at the schools. Carried 
away by en getful of the instruction 
he has receiv i ften meets with disaster 
during his first few ‘ig! lone, yet in none of these 
accidents has any ;: s injury befallen the pilot. 
heory of the b ! to so place the driver 
that there will be wo snd metal all around him, to 


protect him in case of a fall. A glance at the pilot's 
position in the Antoinette or the Hanriot—the most 
perfect machines in this respect—will show that in 
front the motor and fuel tanks must be demolished 
before the pilot can be touched, the wings protect on 
each side, and in case of a vertical drop, which how- 
ever is practically impossible, there is a stout running 
gear and landing chassis underneath. 

Activity commences early in the day at the flying 
schools, and does not cease until sunset. The enemy is 
wind and rain, but such progress is being made that 
a breeze which would have kept every aviator indoors 
only a year ago is considered of no importance now. 
The consequence is that although learners may have 
to wait for the most suitable meteorological conditions, 
there are now very few days in the year on which 
nobody will venture forth. This is particularly true of 
Pau, which by reason of its situation is sheltered from 
strong winds. Mourmelon is more exposed and not so 
favorable for novices, but frequently learners who 
have received only half a dozen lessons fly over the 
exposed plain in a wind of 10 to 15 miles an hour; yet, 
only two years ago, Henry Farman would wait a 
whole day for a gentle breeze to die down to a mere 
zephyr. 

If the sight of a single aeroplane flying over the 
ground is monotonous after the first fifteen minutes, 
the spectacle of half a dozen machines out together is 
intensely fascinating. One by one they are wheeled out 
of their sheds, monoplanes and biplanes of various 
types; the pilot mounts into his seat, an assistant 
starts up the motor by swinging on the propeller, and, 
leaving a hurricane behind, the big structure scutters 
away to rise after an initial run of a couple of hun- 
dred yards. Another and then another follows until 
there are a dozen or more sweeping around the course, 
some at a great height, some near the ground, and 
others content to run over the surface. 

The transformation is the most remarkable after 4 
shower or following a drop in the wind. The ground, 
which has probably been deserted for the entire day, 
suddenly becomes alive with flying machines and their 
pilots, all hastening to get into the air before twilight 
falls. There is a poetical charm about the scene as 
one stands on the ground and watches the aeroplanes 
pass directly overhead. The pilot in a slightly bent 
position operating his levers and steering wheels with 
the same leisurely movements as a yachtsman at the 
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Farman 


The dragon-fly of the twentieth century. An Hanriot machine in flight. 1. Morane with two passengers at Rouen. 2. The control lever and wheel 
of an Hanriot monoplane, 3. 


Louis Wagner starting in his monoplane. 














3aroness Delaroche in her biplane. Farman instructing a pupil, Latham at the wheel of an Antoinette. 
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sust of the moto1 the delicat: lane loses speed when landing 
forn the achine ind the rapid easy motion 
fire one with an enthusiasm at the same 
to mount aloft and soar with the freedom of 


rodrome is crowded 
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it is less under control the ground, the motor stopped, but unable to pull up 


than when in the air Many aviators forget this, and until they have demolished other machines awaiting a 
time miscalculate their speed and distance, favorable moment to start. There are no brakes on 


the birds with the result that they find themselves running over French aeroplanes. 


Sometimes, owing to overheating, the 
motor refuses to stop when the igni- 





and there a everal learners about, 
at the great recautions hav to 
t taken to avold a lents The ruk 


of the air is tha ill shall fly around 


collision n l-air tut it is when 
starting « nit er the ground 
that aeciden ar ikely to happen 
A pilet asses directly over another 
machine just sbout to leave the 
ground, and the po rful backdraught 
fron his propeller ipsets the equili 
briun of t owt ipparatus Or an 
aviator v i ower companion 


it the same ev ind cut in front of 








tion is switched off, and before th« 
gasoline supply can be cut off, a col- 
lision is inevitable if space is at all 
restricted. This is what happened to 
the late Capt. Ferber on one of his last 
flights over an aerodrome near Paris 
A bar was immediately ahead of him, 
and it was into this establishment that 
he crashed, to the terror of the bar 
maids and to the sound of hundreds of 
broken’ glasses The captain coolly 
climbed from the wreckage with the 
remark, “I have won my prize, any 
way.’ Another aviator stepped out of 
his machine without taking the pre 
caution to cut off the ignition, with th: 
result that the motor started off again 
“on the spark,” and the aeroplane be 
came a runaway After all, these ar 
only the gayeties of the aerodrome 








iim too early, again causing a disturb- 


costly, it is true, to the participants, 


at of tl air ft is not at all to the " 7 7 s : e 
: Planeless machine for instructing Santos-Dumont beginners in use of : ; : 
but highly interesting to the spectators. 


tne fouowel As the aero- control mechanism. 
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Wreck of a Voisin biplane at Betheny August 27th, 1909. The picture indicates 
that imperfect lateral stability probably caused the accident. 


One of Delagrange’s biplanes after a smash-up. The aviator was aiterward 
killed in a monoplane. 























Hauvette Michelin’s machine at Heliopolis, Egypt. Michelin was killed recently. 


De Baeder’s machine. Artificial birds were not meant to perch on trees, 
































A wrecked Farman machine at Brooklands, 


Breguet’s biplane after a luckless downward plunge. 
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Correspondence. 
] QUILIBRATOR.” 
To the Edit SCIENTIFIC AMERICAN: 
e an exception to a statement of 
You say that Well- 


I should 
th number. 


yours ll 

ae a new or original proposition. 

Now j Balloon Hoax” (vol. 1. Tales, page 

99) rope with weights for the same 

purp Iman may have copied this feature 

from | G. H. Fiske. 
Cambrid 


++ Ore 
TO EXPEL A PROJECTILE STUCK IN THE BORE. 
the Editor of the ScrentTiric AMERICAN: 
| read son few breech block 
fitted to the 12-inch rifle which exploded with 
results at Fort Monroe, and that efforts were 
was stuck 


days ago that a new 


ade to expel the projectile, which 


0 feet from the breech, with small charges of 
was strictly in order with the 


powde! This method 


smooth-bore muzzle-loaders using spherical shot in 
the old navy. In the case of a rifle breech-loader, a 
A stick of 


the bore 


and quick method can be used 

is turned down to fit 
Insert into the gun the for- 
base of projectile, the rear 


simple, safe 
clear dry white pine 
easily (not the grooves) 
against 
end resting on the charge or one-half charges; the 25 
or 35 feet of bore the shot has yet to travel being gen- 


Close the breech, and fire the gun 


ward end snugly 


erously lubricated. 
without danger to gun or more than if the pro 
rested on the charge. The breech has simply 
to the projectile. With the de- 
breech or parts, 


crew 
jectile 
been moved forward 
scribed material on hand and a new 
any gun under similar circumstances can be again in 
action in a very short time I send a crude drawing 
showing gun closed ready to fire 

Ames, Okla W. B. WILLIAMSON. 
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THE EXTINCTION OF OUR MERCHANT MARINE. 
To the Editor of the Screntiric AMERICAN: 
on “The Extinction of Our 
the question, What 
induces me to offer 


Your recent editorial 
Merchant 


going to do about it? 


Marine,” closing with 
are we 
a suggestion 

The cause of the decline of our ocean carrying trade 
is undoubtedly the higher price of labor in this coun- 
try, coupled with the necessity of submitting to abso- 
lutely free competition with the whole world while 
engaged in that trade 

Almost the remedy is that of ship 
subsidies, but the difficulty with these is that they do 
not exclude competition, but are themselves a means 
What is which, 
free competition among the ships 
between 


only proposed 


of competition wanted is a device 
while encouraging 
nation, will exclude competition 


arranged as 


of any one 
the two nations. Such a device could be 
follows: 

Put a compensatory tariff on all incoming traffic in 
vessels of the country from which it comes, and a 
prohibitory tariff on all incoming traffic in vessels of 
other nations than that from which it comes. 

For the sake of clearness, suppose that where the 
English vessel are $1,000, an 
American vessel must have $1,400. Then put a com 
pensatory tariff of $400 on each $1,000 worth of the 
incoming traffic from England in English vessels, and 
from England in other 


vessels on 


gross earnings of an 


a much higher tariff on traffic 
would 
they would still need pro- 
This could be pro- 


foreign vessels This protect our 
their incoming traffic, but 
tection on their outgoing traffic. 
vided by issuing certificates to American vessels bound 
for England, which certificates would be computed on 
the outgoing traffic in the same way as the tariff on 
the incoming traffic, and would be redeemable at our 
Treasury out of the fund provided by the tariff on 
the incoming traffic from England only. Or, these cer- 
English 


would make them 


tificates would be accepted from vessels only 

their tariff, which 
Mnglish ports. 

‘> automatically divide the 

tnited States and 


nt of 


Ca. 

England. &< »ut half 
enough to compensate o and t 
American vessel would have to iia incomn 


lish vessel to purchase its certificate. HMungland 
have no cause of complaint so long as she got l¢ 
half of the carrying, and the matter of adjusting the 
tariff so as not to interfere with her rights would be 
a simple matter, as there would be a wide margin ($400 
in the supposed case) between a tariff barely sufficient 
for us and one that would be so large as to compen- 
sate our vessels without the use of the certificates. 
Of course, if there were an excess of exports over 
enoorts, as there undoubtedly is in the case of the 
United States with England, the excess of exports 
would not be affected by this scheme. They would still 
be carried in the cheaper English vessels, which would 
not be objectionable, since one of the main reasons for 
encouraging our merchant marine is the necessity of 
stopping a very considerable drain upon our circulat- 
ing medium. And since our export trade is our great- 
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est source of monetary income, it would not be unwise 
for us to encourage that trade by giving the carrying 
of it to the nation producing it. 

The advantages of this scheme are (1) it would 
relieve us from any costly competition in securing our 
just share of ocean traffic, (2) it would not cause one 
dollar of drain on our Treasury, (3) it would build 
up our merchant marine promptly, and (4) it would, 
unlike any mere ship subsidy, assure continued pro- 
tection to our ocean carrying interests, a matter of 
the greatest importance 

The only possible objection that could be raised 
would be the added cost of imports to American con- 
sumers. But this could not be greater than in the case 
of ship subsidies, and would certainly be far preferable 
to an exhaustion of our circulating medium. 

Hettinger, N. D. N. J. Nose. 

—_——--—- ~ —> 0 
ERASING INK LINES ON TRACING CLOTH. 
To the Editor of the Screntiric AMERICAN: 

A few weeks ago there appeared among your notes 
of scientific interest a brief mention of a labor-saving 
device consisting of a rotary driven by an 
electric motor for making erasures on drawings. The 
tracing linen on which shop drawings are nearly in- 
variably made is particularly vulnerable to the attack 
of any instrument for removing the lines mechanically; 
and apart from the cost of an apparatus of this kind, 
there is a decided advantage in a method that will 
remove the greater part of the ink without abrading 
the linen 

Rubbing the 
a solution of gum camphor in alcohol will do this in 
quite a satisfactory A little firm rubbing, 
though not entirely removing the lines, leaves them so 
thin and transparent that a comparatively slight appli- 
cation of a soft rubber completes the erasure, and 
leaves the surface in a far better condition than if 
removed by mechanical means alone. 

Possibly other solutions would answer the purpose 
as well, but they must not be aqueous solutions; for, 
as every draftsman knows to his sorrow, the sizing on 
It would be interest- 


eraser 


tracing with a cloth moistened with 


manner 


tracing linen is soluble in water. 
ing to know the precise action of the camphor in 
solution upon the dry ink line. The action appears to 
be physical rather than chemical, and to depend upon 
the conditioning of the ink particles for easy separa- 
tion by the rubbing operatior Perhaps chemists who 
have made a study of flocculation and deflocculation 
may be induced to explain this. 
Philadelphia, Pa. 


Lucian E. PIcoLet. 


THE CONTAGIOUS DISEASES OF METALS. 
To the Editor of the Scientiric AMERICAN: 


I notice with much interest an article in the Scien- 





TIFIc AMERICAN of June 25th, entitled “The Con- 
tagious Diseases of Metals.” 
Here, on the southeast coast of China, we often 


have in the summer long spells of very damp weather 
Sometimes the salt in an open salt cellar will dissolve 
itself in the water which it secretes from the air; 
and of course we are much troubled with iron things 
little Chinese shops 
bottles; for 


sometimes see in 
bright nails in tightly stoppered 
thus only can they be kept bright 

I have come to the conclusion that 
due to some sort of germ that 
secreting moisture from the air, and rusts 


rusting We 
wire 


this rusting is 
settles on the 
grows by 
the iron by means of this moisture. 

The first thing I noted was that this rusting does 
not attack the 
ally at certain 
lichens on the bare face of a rock. 

Next, on opening a package from home which con 
knife, I found on the back of one blade 


begins sporadic- 
from these like 


iron uniformly, but 


points, and spreads 


tained a new 
several single threads of rust, 
edge il 
thread 
shaped and 


starting from the back 


and running toward the nding coursé 


Under a magnifying glass each looked like a 


string of minute beads, oval truncated 
at the ends where they joined on to each other. I 
have had several cases of this kind. In some threads 
the beads were of uniform size throughout; in other 
cases they tapered uniformly to at least half the 
original size before the end was reached. 
In the case of books sent by mail, with thin bits 
etal in the wrapping to protect the corners, there 
ally be patches of rust on the bits of metal, 
each ‘ng outward from a center: thicker at 
the cen: ‘hinning out irregularly teward the 
edges. Th nee under the glass often seeme | 
to be that of . * such centers, with the threads 


confusedly inte If a book were left un 
opened for severe om! the ist would secrete 
enough moisture to th 1 the paper wrapped 
about the bits of meta! a ‘corners of the 
book covers. 

Once in the case of some with wooden 
handles, there was a minu f rusty water 


iin extend 
wrapping 
moisture 
blades. 


on the ends of each rivet, or « 

ing through at least two thickneose 
paper. Yet there 
except a thread of .rust here and the 


were ho oO: her 


iron,” 
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I might multiply instances like these; both of dry 
rust and of wet rust, in clocks, and even in watches, 
and of threads of rust burrowing under the 
surface of plated steel knives. 

There was one case especially that gave me a fair 
opportunity of putting this germ theory to the test 
A “Little Joker” clock that had run well for nearly 
twenty years, at: last refused to go, soon after the 
beginning of the rainy season; and the trouble was 
found to be rust in one of the little steel cups in 
which the points of the balance wheel run Thre 
times it was cleaned out, polished and olled, enly to 
fill up again with rust. Then I took out the two 
cups and the balance wheel and boiled them in a 
light oil; and since then the clock has passed through 
several wet seasons with no return of the 
The little steel cup had become infected 
boiling in oil had killed the infection, and ended the 
trouble. 

The rusting is due to something which causes th« 
secretion of moisture from the air; it has a secretiv: 


silver 


trouble 


with rust; 


potency like that of salt; and it is something which 
begins at minute centers, and grows outward from 
these. What but living germs could produce such 


results? 
It may be that this rust plant secretes something 
more corrosive than water; but there is no visible 


evidence of this. There may be more than one kind 
of rust. 
I have several times called the attention of micro 


failed to 
WALKER 


scopists to these phenomena, but have 
interest them J. E 


Foochow, China. 





How the Wellman Airship is Electrically Lighted, 

Equipping an airship with a complete lighting sys 
tem, telephone system, and wireless outfit is not an 
everyday affair with the average electrical man, for 
which reason a description of the plant which has just 
been put aboard the Wellman-Vaniman trans-atlanti« 
dirigible “America” may prove sufficiently unusual to 
be interesting. 

The two main difficulties in designing the instella- 
tion were the necessity for perfect insulation and flexi 
bility of the generator. The insulation probiem arose 
from the fact that the steel frame of the ship serves 
as the aerial of the wireless station. The other difii- 
culty was caused by the necessity of providing against 
the stoppage of any one or two of the three engines 
in which event the generator would have to be 
and connected with a live engine. To procure adequate 
insulation, a special conductor was specified, consist 
ing of B. & S. No. 8 gage stranded copper covered with 
a fine asbestos shield and immersed in rubber solidified 
to a coating of \% inch thick. This was then spun 
with jute to give tensile strength, and the strands 
woven, incased in fabric, and treated to fireproof selu 
On puncture test this insulation withstood 26,000 
The flexibility of the gener 


moved 


tion. 
volts between potentials. 
ator entailed the building of three frames, one at each 
engine, and providing three sets of pulleys and betts 
to secure the proper speed at each engine. To devise 
adequate circuits to take care of this portable feature, 
multiple cable was run from the forward to the aft 
engine, and a double-throw switch installed, so as to 
open this multiple at such times as the generator is 
being operated for reverse position, thus avoiding all 
chance of grounding on the frame. 

The Marconi apparatus is operated in multiple with 
the lamps, and the fluctuation, which is comparatively 
slight owing to the small current (250 watts), is taken 
care of by the use of extra heavy copper. The circuit 
is so devised that, should the battery fail, both the 
wireless apparatus and the lights can be operated from 
the generator direct. The main switchboard ts located 
midway between the two main engines. In addition 
to the switchboard instruments, however, the wireless 
operator is supplied with Keystone 
ments to note his discharge, and the generator will 
of course be run only upon his instructions. 

The lighting equipment consists of eight 
25-watt Buckeye mazda lamps in steel reflectors located 
in the nacelle over the working platform. A lamp 
provided for the binnacle, one for log, one over each 
of the three engines, two at the observation cabin 
in the stem of the ship, and one in the lifeboat for 
The lamps are burned at some 
voltage, as the trans- 


instru 


special 


20-volt, 


the wireless operator. 
what more than their rated 
atlantic trip will be short, and it is desired to secur: 
exceptionally brilliant illumination for short p 
On this account also reflectors were employed to in 
crease the efficiency to the maximum. 

As may well be imagined, the wiring of the “Amer 
ica” was a most careful piece of work, every foot of 


eriods 


conductor, every joint, and every connection being 

tested independently by both the engineers in charge 
—— +o +e 

To matt aluminium immerse the ol trong 

soda lye until gas bubbles torn ple its sur 

face, rinse it, lay it in strong nif i, and rinse it 

again. The object will by th LT ve given the ap 


pearance of matt « 





i: oe 


Scientific American 


Eom O 3S Fa eS 





OcronER 22, 191@. 


Pa Saeas 2 Re 


BY PROF. A. LAWRENCE ROTCH, DIRECTOR OF BLUE HILL METEOROLOGICAL OBSERVATORY 


The navigation of the air by bal- 
loons and aereplanes has extended 
the interest in the nature of the at- 


mospheric ocean, hitherto confined 


to meteorologists it is a striking 
fact that whereas the winds above 
and the currents in the seas were 


long ago determined for the benefit 
of navigators, the upper air condi 
tions have been investigated purely 
from .a scientific standpoint and 
only systematically within the last 
twenty years About 1890 scientific 
balloon ascents were begun in Ger- 
many, and two years later balloons 
equipped with automatic instru- 
ments attained great heights in 
France in 1894, the first kites 
were employed at Bine Hill to lift 
self-recording instruments for the 
purpose of ascertaining the meteor- 
ological conditions prevailing in 
the free air at different heights 
above the ground. In order to util 
ize to the best advantage these vari- 
ous methods of exploring the air, 
ihere was formed at Paris in 1896 
the International Commission for 
Scientific Aeronautics with head- 
quarters in Strasburg The scope 


of its work bas gradually been in 





creased, so that some thirty govern- 
ment and private stations in vari- 
ous parts of the world now make 
simultaneous observations with 
kites and balloons once a month 
In addition, expeditions have been 
sent to both northern and southern 
latitudes, and the atmospheric con- 
ditions at high altitudes over the 
oceans and continents studied for 
a longer time The observations 
are centralized and _ published 
monthly in Strasburg, and this ma- 
terial collected solely to increase 
our knowledge of the atmospheric 
circulation cannot fail to be useful 
also to aeronauts. The stations in 
America which co-operate in this 
work are the Mount Weather Obser- 
vatory of the United States Wea- 
ther Bureau on the Blue Ridge, in 

















This instrument, weighing two pounds, records barometric 
pressure, temperature, relative humidity, and wind velocity. 


Fig. 1.—The meteorograph, 

















Pig. 2.—Method of protecting meteorograph 
from weather and rough usage. 

















Fig. 3.—Sending up a “sounding bal- 


loon ” with meteorograph attached. 


Virginia, and the writer’s observa- 
tory on Blue Hill, near Boston, and 
the results at the latter will be 
chiefly quoted in this article. 

First, we will consider some gen- 
eral characteristics of the atmos- 
phere. At the outset it should be 
noted, that while only on mountains 
can continuous observations at a 
considerable and fixed height be 
conducted, yet such observations 
even if made on mountain summits, 
do not represent the conditions at 
an equal height in the free air. 
Consequently, to obtain them, it is 
necessary for man to ascend into 
the atmosphere, or, as is gener 
ally done to-day, to send up instru- 
ments that attain heights double, or 
treble, those which he himself can 
reach. Fig. 5 represents a vertical 
section of the atmosphere which 
lies within twelve miles of the 
earth, and contains eleven-twelfths 
Meteor- 
ologists are only concerned with 
this portion, because all the atmos- 
pheric disturbances occur well with- 


of the whole mass of air 


in it, and it is certain that aero- 
nauts will never rise to its upper 
limits. In fact, the greatest height 
to which man has ascended in bal- 
loons is seen from the diagram to 
be but little over six miles, while 
on mountains he has climbed to a 
height of less than five miles. The 
reason for these limitations is the 
increasing rarefaction of the air, 
for it is also seen from the scales 
on the borders of the diagram, that 
the pressure is halved for about 
each three and a half miles of 
ascent, though this distance, owing 
to the decrease of temperature, 
diminishes with the altitude. Regis- 
tration or sounding balloons have 
reached in America the height of 
twelve miles, and in Europe the 
extraordinary height of eighteen 
miles, where the atmospheric pres- 
sure is only a fraction of an inch 
of mercury, instead of thirty inches, 























This shows, to the righi, a kite ready 


Mis. +-—Kit, plant at Blue Hill Meteorological Observatory, 


tors hap engin@ suse and gear for winding iu and out the kite wire ; a theodolite ; and a meteorograph ready to be attached to the kite. 
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breathe at sea-level. Kites can be 
i data up to four miles, while 

rnish information about the 
higher. The average height 

ibout six miles in our latitude, 
average about 80 miles an hour 
ciion, as does the whole upper 

at the equator, where the drift is 


under which we 
employed to give 
clouds and ba 
air currents 
of the cirru 
and it n 

from a 
atmosp! 


from the ea 
Fig. 5 shows the distribution of temperature over 


as known. The line of freezing tem- 
touches the earth near latitude 60 
deg., rises more than three miles above the equator. 
rhe temperature however continues to decrease with 
height, and ten miles above the equator is some 180 
deg. F. lower than at the surface of the earth. In 
this temperature of —100 deg. F. is lower than 

nd at any height in northern or southern lati- 

for the reason that over the equator the tem- 
ceases to decrease at a greater height than 
So the line marking this change of 


so tal 


the globe, 


perature, W hich 


perature 
nearer the poles. 


condition is seen to rise above the equator, separating 
the low average temperatures indicated from the upper 
stratum of nearly constant temperature and variable 


winds, which extends to an- unknown height, certainly 
exceeding eighteen miles. The cause of this isother- 
mal stratum is not definitely known, nor has it any 
practical interest for the aeronaut, since this rare and 
intensely cold air will forever form an impassable bar- 
rier to all animate creatures. 

We will describe next how the data are obtained at 
Blue Hill Observatory. Fig. 4 shows the kite-plant 
prepared for a flight with the registering instrument, 
or meteorograph, ready to be attached to the kite-wire. 
This instrument, seen uncovered in Fig. 1, though 
weighing only two pounds, records barometric pressure 


(from which the height is calculated), air temperature, 
relative humidity, and wind velocity; and these data 
being continuously inscribed on a revolving clock 


drum, can be correlated as regards time and altitude. 
Additional kites are clamped to the wire as the height 
and weight increase, and they are drawn in by a 
steam engine, which onerates a windlass having de- 
vices for measuring the amount of wire out and the 
strain to which it is subjected. In this way data are 
quickly and surely obtained for hours at a time at a 
nearly constant height up to several miles above the 
station on the ground. An historical account of the 
work here and abroad appeared in the SclENTIFIC 
AMERICAN, August 10th, 1907. 

While attended by greater losses, both of time and 
material, the so-called sounding balloon must be used 
to obtain temperatures, and approximately the direc- 
tion and speed of the air currents at great heights. 
One of these balloons being sent up from St. Louis, 
where the first experiments in America were made in 
1904 by the Blue Hill staff, is shown in Fig. 3. A de- 
tailed description of their use may be found in the 
Screntiric AMERICAN, February 27th, 1909, and it will 
suffice to say that the balloon is made of sheet-rubber 
and closed after being filled with one hundred cubic 
feet of hydrogen gas. To a parachute covering the up- 
per portion hangs below the balloon an instrument 
which records the barometric pressure and tempera- 
ture. This apparatus is lighter than that carried by 
the kites, and to obviate freezing of the ink at the ex- 
tremely low temperatures encountered, the record is 
made by a stylus on a smoked sheet of metal covering 
the clock cylinder. The balloon rises until the ex- 
pansion of the contained gas bursts the rubber en- 
velope, which, with the instrument supported by the 
parachute, sinks to the ground, often several hundred 
miles from its starting point. By means of a notice 
and a small reward to the finder the instrument, with 
the graphic record of temperature and height, pro- 
tected from rough usage and exposure to the weather 
as shown in Fig. 5, was recovered in 72 out of 76 
instances when dispatched from St. Louis. These 
balloons, and others without instruments, are fol- 
lowed with a surveyor’s transit until lost to view, 
this way the direction and velocity of the 
wind up to ten or twelve miles may sometimes be 
ascertained in clear weather. At night, or in cloudy 
weather, the place where the sounding balloon fell, 
and the length of time it was in the air, as shown 
by the automatic record gives the resultant drift of 
the upper currents. Sounding balloons can also be 
used at sea provided two are coupled together, for 
when one bursts and drags its twin slowly down, the 
full balloon supports the instrument in the water, 
and fioating at a considerable height serves as a 
beacon to guide the steamer to its recovery. 

From the point of view of the aeronaut the wind is 
the most important element in the atmospheric ocean. 
First, as regards its velocity. At Blue Hill the mean 
velocity, which is 16 miles per hour, increases most 
just above the Hill owing to withdrawal of friction at 
the ground, but it continues to augment up to a great 
height. The following figures may be considered typi- 
cal of wind conditions in the free air over most of 
the United States. At a third of a mile above sea 


and in 


Scientific American 


level, the velocity is 22 miles per hour, at a mile 29 
miles, at two miles 34 miles an hour, at three miles 
50 miles, and at six miles 81 miles per hour. The 
annual range increases fast with height, so that the 
velocity of the upper winds in winter is more than 
double their summer speed and may sometimes exceed 
200 miles an hour. The wind velocity also increases 
nearly twice as fast at night as in the day time up to 
about a third of a mile, when the velocity decreases 
(except in winter) up to three-quarters of a mile. 
Since the highest velocity at low levels is in the after- 
noon, the conditions only a short distance above the 
ground are completely reversed. The winds in our 
latitudes change their velocity and direction with the 
movements of the areas of high snd ‘low barometer, 
but whatever the direction of the surface wind it 
tends to become westerly at a height of a couple of 
miles, the southerly winds at the surface generally 
turning to the right and the northerly winds to the 
left. In the tropics, the trade-winds blow steadily 
from the northeast north of the equator and from the 
southeast south of it. An expedition sent jointly in 
1905-6 by M. Teisserenc de Bort and the writer to ex- 
plore the atmosphere above the tropical Atlantic from 
a steam yacht, demonstrated that above the trades, as 
was to be expected, the wind generally changed di- 
rection, so that above the northeast trade it turned, 
either ia a right or left-handed direction, to the south- 
west, and above the southeast trade it became north- 
west. The height of this reversal varied greatly, and 
near the equator the wind was east at all heights. 
Prof. Hergesell found the counter-trade in the Carib- 
bean Sea as a very strong southwest wind three miles 
above the northeast trade-wind at the surface. The 
prevailing winds at different heights over the globe 
are indicated in Fig. 5., 

The practical importance of these considerations to 
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Fig. 5.—Vertical section of the 
atmosphere. 


aeronauts is obvious. Aerial craft, both heavier and 
lighter than air, cannot tack like ships, because they 
drift bodily with the current in which they are im- 
mersed, and to advance against it they must have a 
speed greater than that of the wind. Therefore, they 
should seek the level at which favorable currents are 
known to prevail. Near the ground the wind is more 
gusty, on account of the obstacles which it encounters, 
and during the daytime irregular ascending currents 
are felt, whenever there is little wind, up to the height 
of a mile, where the cumulus clouds are formed. Sup- 
posing a dirigible balloon to possess the speed of at 
least 20 miles an hour, it would be truly dirigible at 
low levels in the vicinity of Boston on one day in two 
during the winter half year and on five days in six 
during the summer season. If the average speed ex- 
ceeded 30 miles an hour, it could be used almost every 
day in summer and be hindered one day in six in 
winter. The safety of aeroplanes would, however, be 
endangered by winds exceeding 20 miles an hour, es- 
pecially if gusty. Certain high-level routes across the 
Atlantic appear advantageous, provided the air craft 
can remain several days in the air at a height of two 
or three miles. By utilizing the prevailing westerly 
wind at this height Europe might usually be reached 
in less than four days and the return made from 
northern Africa to the West Indies by the northeast 
trades in about the same time, even if no motive power 
were used. By ascending sufficiently high, the south- 
west counter trade would probably make possible 
the eastward passage between the West Indies and 
Teneriffe or Madeira. 

Such information about the atmospheric ocean can 
be furnished the aeronaut by the aerologist—as the ex- 
plorer of the air, who remains on the ground, is called 
—in the same way that the hydrographer has surveyed 
the seas for the benefit of the sailor. 
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New York’s Annual Electrical Show. 

An average of from fifteen to sixteen dollars per 
year per individual is spent in the United States for 
electricity, according to a conservative estimate of 
Mr. T. Commerford Martin. Of course, the vast ma- 
jority of the population spends practicaliy nothing for 
electrical service, except in the way of trolley fares. 
telephone tolls, and the like. Indeed, most of the $1,- 
500,000,000 representing the amount paid for electrical 
service may be accounted for in lighting and power 
industries, and telephone and telegraph service. Never 
theless, there is a large and growing use of electricity 
in the household, which is assuming such proportions 
that we may well call ours the electrical country. The 
annual exhibition of electrical appliances in this city 
has for its object to educate the public in the use of 
electricity, particularly in the home. For this reason, 
the present exhibition, running from October 10th to 
20th, devoted nearly half of its floor space to domestic 
appliances of all sorts, taking in practically every class 
of work done in the domestic workshop and showing 
how much more neatly and expeditiously the labor 
may be performed by the use of the electric motor and 
electrically-heated utensils. Particularly noticeable in 
this connection was the large number of vacuum clean- 
ing machines, ranging from the small portable ones, 
weighing but twelve pounds, to large permanent in- 
stallations for heavy work. There were no less than 
eight exhibitors of vacuum cleaners out of the seventy- 
five odd in the entire exhibition, while there were as 
many more booths devoted to electrically-heated cook- 
ing utensils. 

Here the housewife was shown how a spring 
chicken may be broiled for two and a half cents’ 
worth of electricity; how creamed oysters can be pre- 
pared for one and three quarters cents; how a Welsh 
rarebit may be made for a cent and a half, and how 
the griddle may be kept hot and in working operation 
for an hour and a half at a cost of but two and a half 
cents. Not only light cooking, but elaborate meals 
may be prepared on the electrical stove at smail cost, 
with no danger of overheating the house in summer 
time, and with practically no odor, because the majority 
of the utensils are operated on the fireless cooker 
principle, in which the vapors are largely confined 
during the cooking operation. For the worried heouse- 
wife who is troubled with inefficient domestics, the 
electric mgtor was suggested. The applications of this 
little power device about the house are without num- 
ber. All operations, from dish washirg to silver pol- 
ishing, from dough mixing to ice cream freezing, may 
be done by the electrical servant, and at a cost which 
is no doubt less than that of the human servant. Then 
there was the electric laundry, the electric water puri- 
fying apparatus, washed air ventilators and countless 
suggestions for beautifying the home with ornamental 
lamps, electroliers, fountains, etc. 

The decoration of the hall was most pleasing. The 
entire Madison Square Garden was draped in Nile 
green and white cheese cloth, with gold decérations. 
The hall was flooded with light, there being over a 
hundred thousand electric lamps. The lamps were 
arranged in triple-banked octagonal electroliers. of 
which there are three down the center of the hall, and’ 
twenty-eight suspended about the ovai arena. As one 
entered the show he was greeted by a representation 
of Father Knickerbocker juggling electrically lighted 
balls of different colors. 

While the major part of the show appeared to be 
particularly adapted for those who are interested in 
the household use of electricity, there were many other 
valuable and instructive exhibits. A complete line of 
advertising specialties was shown, and a practical 
demonstration of the best methods of lighting stores 
and store windows was given by devoting nearly the 
entire south side of the arena platform to model 
store fronts artistically illuminated. Another point 
of interest in the exhibition was the display of testing 
apparatus, where not only electrical appliances were 
tested, but other devices and materials as well. 

For the first time in the history of the Electrical 
Show, Thomas Edison took a booth, the object being 
to demonstrate his storage battery, of which we have 
heard so much for many years, and which has only 
recently been reduced to commercial practice. Here 
the spectator was shown how flake nickel is produced 
by nickel-plating copper, cutting up the plated metal 
into tiny snips and then dissolving the copper by 
means of acid. The various processes of forming the 
perforated tubes, which are filled with flake nickel and 
nickel oxide, were explained. 

Owing to the fact that the Electrical Vehicles As 
sociation of America was holding its annual conven- 
tion here at this time, the display of electrical trucks 
and pleasure vehicles was unusually complete. This, by 
the way, demonstrates another growing electrical in- 
dustry, which central power stations find to their Inter 
est to promote. The Korn photo-telegraphic machine 


is one of the novelties of the exhibition. There was a 
noticeable absence of wireless apparatus. While the 
show contained nothing startlingly nove!, it was a 
decided success, as a brilliant spectacle and from an 


educational point of view as well. 
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Mi ~ 4 4 N y k N.Y rt ur 12 ng strate I The invention _ — 
tiles by wl tl t t prising pocket 8 a d 1 of connection (12302) R. D. B. says I wish to use 
: .& may be a = - or ft De ! reen I " , . ing rod ar jui (not worth paying transportation 
, . reduction w — nd wi a oe irges) t reate power to be transmitted by 
ding usual f ng . u mechal for a distance 60 to 100 miles, is 
! ‘ tal sour tau — : ogee: allied cotta is practicabl Please advise me of any pub 
na - ‘ fectiy ised ications giving information on the subject 
. . at ae by , PRESSURE-REDUCING VALVE I \ It is entir ly practical to transmit power ol 
. Forp, New ¥ N. r anveRt< I m lights by electric current at a distarce up 
FISH-SCREEN AND SLUICE-BOX.—Dn. A | Vides a pressur d * valve, arranged 250 miles from the generator. Bell's “Ele« 
J. f Yrek In this invention tt , convenient : Power Transmission,” price $4, and 
t lip i t! ! t _ : h view Koester’s “Steam Electric Powe Plants,’ 
i t n i at d 5" : os $5, will inform you upon the subject. Upon 
f re 6 aE desired pt of the prices quoted above we will for- 
prin ’ . anged to open * | ward these books postpaid to your address 
th \ d nd nd y duced ? 
x ntr by pre (12303) W.F. F. asks: Will you kindly 
1 diff I I n areas haying con P 
SELE-C LOSING JOINT FOR VESSELS ‘ ‘ ad inform me approximately how much horse-powe1 
! ‘ Boulevard Barbe Paris, | Goa with said nd and arrang ~ | would be developed from a 4-inch stream fall- 
permit ual « ol for rendering any oné 
I i devi facilitated } . the oletos i ae elite ing 100 feet Also how many horse-power can 
I 1 ord ffect the closing pe ; : | likewise be developed by a 6-inch stream falling 
it iff t Me i f relatively in | CHARGE-FORMING DEVICE FOR IN 200 feet? If you can give me some formula 
xz! instead of rotating the self PERNAL-COMBUSTION ENGINES H Cas by which I myself could estimate the horse- 
I effort being equally _— ol ind R. 8S. Purser, Brookhaven, power, I would esteem it a favor A. The 
. teeth : ll part of t Miss rhis inventi relates to improvements horse-power developed by falling water, or by 
ind waal ty of tl een chanism forming, controlling, and) any falling substance, is measured by the prod- 
i I ! nd pextinme narg RPOSEVe UELETS WO uct of the weight of the substance falling and 
- ! ternal —— gines, and the aim is to the distance of the fall Each horse-power in- 
a de for tl delivery of a uniform mix- volves a fall of sufficient weight, and from a 
Ki PEN¢ D. A. CLaAwson, Waynes- ' ve. MEgeS: wits the, vaporized | sufficient height, to produce 000 foot pounds 
] d dilut this mixture to the de and - 
I I ! is to provide a of work per minute lo determine the hors« 
a xtent bef delivering it to the en- . eg , 
! wires stretched from / power of your waterfall, it is therefore neces 
i vected by wit stays | oo to find the number of pounds of water 
! by twisting the passing over the fall per minute. Multiply this 
sround the top and Railways and Their Accessories, }number of pounds by the vertical height in 
! ng up portions CAR-TRUCK G Re New York, N. Y.| feet, and divide hy 33,000; the quotient will 
ling tl ind POCKET FOR WINDOW SCREENS This invention constitutes an improvement | be the horse-power. If you intend, however, to 
p and bot upon the truck disclosed in patents formerly | ask the horss power produced by a stream 
ng preferably |is made comparati thin t nter tl ket granted to M Re nd more pe water issuing from a 4-inch diameter hol 
t v “ hit | loosely. and is provided with guides r hold-| ticularly to a truck which comprises pairs | ynder a head of 100 feet, that is, coming ft 
DEV j ET« FURS OR ng it in prope alignment rhis p ts f spaced, longitudinal frame members h a reservoir whose level is 100 feet vertica 
SENS. =I M n ar of a window whenever belt mounted for independent ibove the center of the 4-inch opening, the 
d \ wered, tl en ior vetween the members of the pairs nd jis a means of .determining the quantity 
‘ i witl ning against nd members connecting the inner frame mem- water approximately by calculation. The 
noes “ j flies and other ins be nly of said pairs, whereby the wheels | locity of the stream of water can be obtained 
On a : BED FOR INVALIDS.—A. F. ¢ ALT on easily removed at the ends of the/ from the formula v? = 29h, where v is t! 
adapt : i, S. D. The invention in t n- | frame members velocity In feet per second, g acceleration di 
stretch the. skin ug plug adapted to close} RAILWAY TRIP DEVICE.—A. M. Jongs,| to gravity, or 32.16, and h the head in f 
retain the skin tn distended t ittress of the bed, , Hagerstown, Md An object of this improve-| For the 4-inch stream and 100 feet he 
the device is removed therefrom lug being adapted;ment is to provide a device by which a|2gh = 6,432; for the 6-inch stream and 200 
METHOD OF BUILDING DOCK r. N.} yn ne section of the mattress tappet or other projecting portion connected | feet, 2gh 12,864. The velocity of the 4-inch 
Berar, Hoboken, N. J The invention refers » tha plug will be moved rela-| with a valve stem on an engine may be posj. stream is therefore 80 feet per second, and of 
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‘ - | , ‘ : 
the G-inch stream 115 f pel second, nearly. | NEW BOOKS, ETC. has its crimes with the corresponding pro-| Power Gas AND THe GAS Parovucer By 
rhe weight of wat rh the 4-inech open- A PracricaL Course IN Mecuanicat | teetive measures——all alike the product of the J. C. Miller, M.B. Chicago: Popular 
ing is 436 pound id re: becsptates ant Drawing. By William F. Willard. | *8°’* conditions. Forgery is net by any means Mechanics Company, 1910 12mo.; 
6-inch openil = oe aa 7 | Chicago: Popular Mechanics Com-|* ®¢W art, having flourished in the middle 192 pp. Price, $1. 
on Minch ot ref e be ! 10, and pany, 1910. 18mo.; 134 pp. Price, | ®8**- Within the last one hundred years we Scarcely tweuity years have gone by si 
of the 6-it Both of these figures 50 cents. have perhaps seen forgery run riot; and if it| the gas producer was first proposed for power 

iuse the flow througl bier oe ‘ re lor » eorrectives whic . . ‘s : : 
must be ie : a ‘ re This is a book for individual study, shop | ¥®™® 20! for the correctives which the law | purposes, and in this short time its growth 
bab oO ore é Paprni —- « vin ties . > » 
7 °" - nd. be. | °l#8se8, trade or high schools, and those who | furnishes, and to which the handwriting ex-/in use and in potentiality has proceeded by 
-ja 4 ical: and, second, ee ‘ * binds er s © ™ society , > —_ 
o/% 1 . tica _ : . er would Mike to know something of the drafting | P rt has contributed, our society would be at leaps and bounds The new method of adapt- 
eaggen ye ay gt , process. There are 131 illustrations, which | the mercy of clever swindlers. New however ing the latent power in coal to man's best us 
pes " 1/3 hor Rie are quite well executed. It is remarkable that the forger sees that he must have to take /iy stil a mystery even to the well informed, 
1 et abo 3 orse-power 3 > » ohs ~e. of > _ 2 " » 
? , P a ay rr ; ; . F | so good a book can be produced at such a low considerable chances before he starts his ne- because nearly all the literature on the sub- 
Com, Sa, 2 DOFrse- | igure. | operations, and he commits a crime ject has been written under the assumption 
inch, | with his eyes open. The book before us is a » reader k . os . hor » ou 
' DesiGN OF MARINE MULTITUBULAR Bolt | Sacainitie ‘nih iinet: een eke elle that the reader knows as much about the sub- 
12204) H. B. M. asks: Please advise ERS By J D. McKniet = ’ ‘ ject as the writer. A comprehensive treatise, 
12 Ss. y James D. McKnight and » interesti . , . , 
: s , | more interesting in real life than in the pages | ¢jear of abstruse technicalities, i very way 
\ f if a ifugal pump will work well Alfred W. Brown A.M.I.Mech.E. ae ; oe Nf f , in every y 
lift of 19: do 18 Sent I 1 Techni IR ort of Conan Doyle and Hornung. The book is @ | authentic 
o say oO ‘ eet. | 4 . ac > 3 y 7 . 
: - - ae - ‘ onc “F , ° nical Publishing Com-! most scholarly one, and is beautifully illus- 
} ¢ we § € > 4 twa: 48 . « @ “ Serrwoar py’ - 
Should ne ri Opes 4 - — 7 Dries + Y 1910. 8vo.; 48 pp.; plates. | trated by examples showing that the author SWINGLe’s Practica, Hann Beox For 
to ge —— out of -_ a pump? rice, $1.60. is a master of his subject. MILLwricuts. Chicago: Frederick J. 
rhere is no difficulty In operating a cen This treatise has been issued for the use of Drake Company, 1910. i2mo 4 p 
: : a. } — . » sabia ieatd , y, 1910. 12mo.; 2 pp. 
p with a suction lift of 10 to 15/|those engineers and draftsmen whos« experi | THE LURE OF THE ANTIQU at By W alter Price, $2 
ded there is some way to prime the | ence é e , . ; nyi A. Dyer. New York: The Century Thi ; . : 
. I ence has been wholly or mostly on engine . P 9 This book describes the planning and ar- 
tarting, as from a city water con- “k . tone , Company, 1910. 12mo.; 499 pp. Price, . ‘ ing § f 
n starting, as from a cit; ater c¢ work, but who are anxious to learn something ‘ rangement of mill buildings, strengih of ma- 
$2.40 net, postage 18 cents extra. : = . 


or a bypass from the discharge pipe, | of the boiler side of their business. The book | terials, couplings, shafting, horse-power. pulley 


This is a valuable book of ready reference 


remains full of water. A foot valve is intended solely for the draftsman to enable ten entindhiin ab eal taeda ae ba | location, belts and belting, wire rope trans 
must used on the bottom of the suction | pim to design special sizes and pressures to sits ~ ag ye sthncey path, yp Prt mission, and all subjects directly connected 
t ole rick i arting 2e i- ‘ . x eae 3 * - ce esticks, silverware, ow ter, ‘ re, | j . . . 
pipe The whole trick in starting a centri-| the requirements of the various surveys. Of gpa he i othe . cael with the installation of mill machinery, and 
» j “ F > > ti ine s ‘ s . sa8 2 ‘opper ensiis, ~ ‘KS, ¥ se 7 
fugal p mp is f. ) have the suc con pipe and course, the practice is British practice, but Ate aiken my t ho tn Pe pan A ss oe the author is a well-known writer on me- 
pump itself entirely full of wate r without alr, the book will undoubtedly be of value to s “ - S . - € mn ee o . - | chanical engineering. Many of the illustra- 
for t starte z » possi- " ; ‘ t i ’ > » dete » | one 2 
before the pump is started. It might be possi- | American boiler-makers as well. . ee ee ee men awecn OF 85°: | tidns are reproduced from other sources, and 
ble under some conditions, such as pumping style, maker, genuineness, and value, and is . b . 
; ing | Economic Grotocy Wir Sp R beautifully illustrated by one hundred and |‘™*Y Could be much improved upon 
from a rapidly flowing stream, or repumping | aEOLOGY ITH PECIAL EFER- | beautifully ustrate¢ yy one hundred anc 
returns from some compressed-air system, to ENCE TO THE UnitTep States. By Hein- | fifty-nine half-tones describing the pieces repre- | CRETE, THE FORERUNNER oF GRErC) By 


rich Ries, A.M., Ph.D. New York: 
The Macmillan Company, 1910. 8vo.; 


Charles Henry Hawes and Harriet 
Boyd Hawes. With an Introduction 


sented and also giving the approximate value. 


have water so foamy that the air will collect 
The chapter headings are as follows: The 


in the pump faster than the pump could throw 


‘- ont Under such conditions a suction ft 589 pp. Price, $3.50 net. Quest for the Old and Beautiful—Old Chairs by Arthur J. Evans Londen and 
would be very objectionable, and the pump After a very careful examination of this|in Modern Houses—Oid Desks and Secretaries New York: Harper & Brothers, 1910. 
could be submerged so as to remain full of | book we feel that it is no more than fair to Tables and Sideboards—-Four-poster Bed- 18mo.; 157 pp. Price, 75 cents. 


water under all conditions say that the author has made a great contri-;steads and Others—Some Old Clocks—The The recent discoveries in Crete have added 
y bution to the literature of economic geology. | Looking-glasses of a Hundred Years Ago a new horizon to European ctyilizatior ‘ 

9205 ha ave a envgelas , 2 ; _ a . . " ’ _ “ 
(12: ) A. B. says: I have a spygiass Above all, the information is in most usable | Old Lamps and Candlesticks—-Old Blue Staf- | new standpoint has at the same 
fordshire—-The Beautiful Pottery of Wedge-| obtained for surveying not only the ancient 


been 








and want to determine the magnifying power | form and is a masterpiece of concentration. 


of same, Could you kindly explain to me in a |The maps themselves are well executed, the | wood—Luster-ware—The Lure of Lowestoft classical world of Greece and Rome, bot the 
few words, or have you a number of the Scren- | illustrations are numerous, well selected, and | Salt Glaze—English and American Glassware | modern world in which we liv This reve 
ripic AMERICAN in which a method is given? beautifully printed. The author is too well -Bohemian Glassware—The Collecting of Old | jation of the past has thus more than archwo- 


\. The magnifying power of a telescope is| known a geographer to question or criticise | Silverware—The Pewter on the Dresser 
easily found, approximately, by looking at a his text, and the bibliography which he gives | Sheffield Plate—-Old Brass and Copper—Where 


logical interest, It concerns all history, and 
must affect the mental attitude of cur own 





wall of brick or other objects of a uniform | is of the greatest possible usefulness. This is | Ancient Back-logs Glowed—The Truth About| future generations in many departments of 

size, with one eye through the glass, and with a new and revised edition of a work that has | Antique Furniture. It is a beautifully made | knowledge. Mrs. Hawes has carried out the 

the other at the same time directly through already stood the test for a number of years, | volume, and the half-tone insets are printed | excavation of the Minoan situation at Gour 

the air without the glass. By close attention |The mechanical execution of the book is one of | on coated paper. The chapter headings and | pia the results of which have been presented 

will soon see with both eyes, the magnified | the best which we have seen. tailpieces are from charming drawings by | to the world ia a scientific form in an ad- 
through the glass, and can tell how " Harry Fenn This is a companion volume to | mj , strate ( e r. Hewes 

of the objects seen in the other eye the MINUTES OF THE COMMISSIONERS FOR De- “The Quest of the Colonial.” prege Byes “’ pried rn: “Se pe some 


TECTING AND DEFEATING CONSPIRACIES 
IN THE STATE OF New York. Albany 





ified object covers. This gives the magni- the ancient and modern life of Crete, has 


LANDSCAPE GARDENING Stupies. By Sam- 





ee County Sessions. Volume I., 1778- uel Parsons. New York: John Lane | made far and away the most important con- 
(12306) H. M. says: Will you kindly 1779; Volume II., 1780-1781. Volume Company, 1910. 12mo.; 106 pp. Price, | tribution of their ethnological divisions and 
inform me what causes a baseball to curve? I III., Analytical Index. Edited by V $2 net, postage 20 cents extra. baveany characteristics that has yet ap 
nderstand that a rapid twirling of the ball is H. Paltsits, State Historian. Albany: The work illustrated and described in this|Peared. Under such guidance the reader may 
necessary to produce a curve, but I cannot un- Published by the State, 1910. unpretending book represents the author’s own | Safely trust himself to obtain all this capital 
derstand how it does it; nor ean I account for The State Historian is to be congratulated | Undertakings. His concrete examples are se- | mason world aa . oe See. Sa 
the “break” which some pitchers are able to|in gathering such a valuable collection of ma-! lected to show by pictures and pen how some colatiy mame, and & accent Wy 9 SP 
- Does the seam on a baseball have any- | terial, which he has thrown into proper se- problems of landscape gardening were solved ber of plans. 
thing to do with the curve? A. The enrving | quence as only an expert archivist can do. An |%¥ him. They represent in a simple way Tue Pressure or Licut. By J. H. Point- 
of a baseball is produced by its rapid rotation | attempt is here made to analyze the laws Some of the basic principles of the art. It} ing, Sec.D., F.R.S. London Society 
and the friction of the air upon it, causing the | passed for the repression of disaffection in the | Will be noticed that no reference has been | for Promoting Christian Knowledge, 
air to become denser on the side toward which | State, particularly as related to the Commis- made to the actual design of architecture. | 1910. 18mo.; 103 pp. Price, 80 cents. 


One difficulty with the landscape architect 
has often been that he will undertake to de- 
sign buildings, something which is really out- 
side of his domain. His province is to deal 
with Nature to render her beautiful, but 
always herself—always Nature. He needs a 
life-time of study to catch the stir of her 


the front of the ball rotates, and rarer on the | sioners for Detecting and Defeating Conspira- In the course of the last few years the 


opposite side, as some air is carried around by | cies, whose Albany minutes form these volumes, author has lectured on the Pressure of Light 
the turning of the ball There is thus a/|and to digest some of the main features of the in many places Some of the lectures have 
greater pressure of the air on the side where | proceedings of these Commissioners as operated already been published in full or in abstract 
In this book the substance of these lectures 


is set forth more completely and tn greater 


the air is denser, and this pushes the ball in | under the laws by which they were to be gov- 
the opposite direction, or toward the _ side | erned. The idea of combining forces for de 


where the air is rarer. The seams on the ball | tecting and defeating conspiracies was not a ‘ . .. | detail than is possible in any one lecture rhe 
may help push the air around in the direction | new one; for in conserving the State against beauty and transcribe and utilize it for man ® | series of notes gives the mathematical eateu 
of the rotation of the ball. See Hastings and | the machinations of disaffected, disloyal, and | 'S¢ and enjoyment. The author has produced | |). 00. involved in the theory of the subject. 
Beach, “General Physics,” page 135. even decidedly inimical persons, progress media |# thoroughly sound book that should be in | which is a most fascinating one 


" , ; ‘ have been determined and executed by local and | the hands of every architect as well as land 
(12307) A. K. asks: Would you kind- | county committees by the Provincial Councils |8¢ape architect. The book is beautifully |\Coat Mines. Cleveland, Ohio: B. H. Rose, 


23 
ly advise me if there is any method by which | and Conventions, and otherwise. The books are | Ptinted and illustrated, and is neatly bound. | 1910. S8vo.; 278 pp. Price, $5 


a person could find out which he is adapted for | peautifully printed, and there are a number of | Tue Story or Sucar. By George Thomas This work covers the bituminous aad seml- 
a profession or a handicraft? A. No one/excellent reproductions of documents. The Surface. New York: D. Appleton | bituminous mines of the States cast of the 
& Co., 1910. 16mo.; 238 pp. Price, | Mississippi River. The information contained 


can tell in advance for what profession or | books will prove of great value to those in- 





handicraft a man is best adapted. From our | terested in the history of the State of New $1 net. |is authentic, coming directly from the oper 
general knowledge of conditions in the prac- | York or in the times following the war of the Excepting the technical and trade litera- | ators themselves. The index will be found 
tical world, we believe that the broadest field | Revolution. ture, very little has been written on the | Very useful to anyone dealing with the mines, 
of all is offered to the handicraftsman who world’s sugar industry, and yet no commodity | ®8 it shows the location of the general offic 


has sufficient brains and application to gain THE Specrroscore AND Its Work. By H. of commerce has had a more varied, interest- | Purchasing agent’s name, and also his address 


geal anowletge ' oo ee Se eens at rae mee aa Christias ing, and significant history. This volume is | When located at some other place It is the 
skill. For instance, it is impossible to obtain . g | intended to convey accurate and valuable in- intention to revise this book annually 


Knowledge, 1910. 16mo.; 163 pp.; 





a sufficient number of skilled foundry foremen, “ , , . ~~ 4 » differe 
inka Ueneee 40 tame tne WEE Ge niin plates. Price, $1 si a Daca —— PP oder re, | RAILROAD ApMINistTRaTION, By Ray Mor- 
brains to learn the theory and science of iron The literature on the spectroscope is very oe tt ai sotneeie bestest tan ts Pee ris, | M.A. New York D. Appleten 
founding will not soil their hands and undergo | voluminous, but doubtless the little work b eral reader, the study is replete with facts Mises 191p. 12mo.; 209 pp. Price 
the hard labor necessary to acquire the prac-| fore us will prove of some value to the be- and economic deductions which will make it a $2 net. 
tical knowledge required by the foundry fore- | ginner. | valuable source of reference in any course on The idea in this book Is to tie together the 
man. We suggest you take up whatever trade | popes anp FORMULAE WITH SUGGESTIONS | industries or commerce. Naturally, the beet- study of the various branches of railroad op- 
most interests you, and while you are master- | PERTAINING TO Goop PRACTICE, En- | sugar industry receives special consideration | “tion as the general manager of a road has 
ing the practical side, give all the time you | DORSED AND ADOPTED BY THE INTERN A- | from the standpoint of future prospects, since |'® tle them together. The generai manager 
can spare from sleep to reading and studying | TIONAL Master Borter MaKers’ As-| this must be regarded as an infant industry | °ften finds that his mechanical enginecrs are 
ete theesy. sociation. New York: Published by|in the light of its rapid growth during the | ™ore interested in their own special kinds of 
(12308) J. H. F. asks: Will you kind | the Association, 1910. Office of the past two decades. pessemp seroved a ere in the bread weltnr of 
ly inform me through the ScreNtiFIC A mentcax | Secretary, 95 Liberty Street, New| Game anp Trai, Mernops. By B. Krebs. | (mais vad or the viecteecldents or nresident 
if tteam is visible or invisible, that is, can it York. 18mo.; 65 pp. Price, $1. Coumbes, Gees: See: a. BE. Wl ee nn ee 
be seen? A. Steam is invisible: look at the This edition is intended to supply informa- ing Publishing Company, 1910. 16mo.; all ~aee mindaiinte to the cuomeni zood in 
water glass on the nearest steam boiler, and tion and tables of value and cervige te these 273 pp. Price, 60 cents. a word Pi work is mtaaied to nelp ae 
see whether you can see any white mist above | “nsaged = the designing and inepecting of} A life in the open air calls for special voce specialist by giving him an idea of 
the water-line. When steam is admitted into | Steam boilers, generators, also other recepta- |, owledge, which is sometimes gained only at the relation of his specialty to the entire pro 
the air, it condenses into fine mist drops, which | Ces for holding pressure. The work will be! nore or less disagreeable experience. The ob | evan. sae Ut ts oles temne bv cee 8 
appear white like snow flakes, though snow | °f 8reat value to boiler makers. ject of the author is to enlighten “outers,” pe sochotcal men @ general idea tee 
flakes and mist drops are clear as water or | QUESTIONED DocumeNT. A Study of Ques-|and give them the information which will the general problems in administration ar: 
glass, if examined closely. Watch the steam tioned Documents With an Outline] start them on the right trail. There are} gotten at. 
from the cylinder drains of a locomotive, a | of Methods by Which the Facts May | many works on outdoor life, but only a few 
dense white cloud disappearing at a little dis- | be Discovered and Shown. By Albert|of these books were written by practical| ToTreEMISM AND Exocamy. A Treatise on 
tance, as soon as the mist drops formed by | S. Osborn. With an introduction by | woodsmen and for people who want to belong Certain Early Forms of Superstition 
the cooling steam are able to take up heat | Prof. John H. Wigmore. Rochester: | to that class. This book not only gives infor- and Society. By J. G. Frazer, D.C. 
from the air and evaporate back into vapor The Lawyers’ Co-operative Publish-| mation which is needed by the summer camper, LL.D., Litt.D., F.B.A Londor Mac 
again. Much information on all scientific sub- ! ing Comipany, 1910. 8vo.; 501 pp. but gives practical attention to the needs of millan & Co. New York 7 he Mac 
jects can be obtained in back numbers of the A century ago the science of handwriting | those whose calling leads them into the wilds; millan Company 1910 Four vo 
SCIENTIFIC AMERICAN SvupPLEMENT, which are | did not exist, but to-day all revelant branches | these and many others will find much valu- umes. 8vo.; 580 pp. each, Price, $16 
furnished at the nominal price of ten cents (of modern science have been brought to bear|able information in this book. The directions The amount of eruditior hich Is ¢ispinyed 
each. Our extensive subject catalogue of these | on Questioned Documents. A firm place has|are eminently common-sense, and the whole|by the author of thes our ponderous tomes 









‘sts scholar 





articles or our catalogue of scientific books ' now been made for the expert witness who is | book is extremely useful from a_ practical |is remarkable, and rtainly sw 


Will be sent free upon request. scientific and not merely empiric, Each age point of view. ship of a very high order, The author hus 
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dramatic 


Renewed Nervous Energy } 
for the Worn Mind and wand 


, ; VERY 


The eminent 
ithor, says 
pleasure to 


wonder 





day brings new cares and worries 





have « rv need f nth 

aicediieaes dh - eerer “ just as it brings new joys and pleasures 
sa most i sting Nature’s balance is marvelously adjusted. Where 

effect upon the n sand you destroy, you construct-—-w here you tear dow n, 

> eareny nditto you rebuild. 

all those w ke myself : ‘ 

are t er- work Each duty demands its toll. You must pay your way every 

After my per il exper day Thus when you have depleted your nerve force, | 

ence I ly vouch exhausted your bodily vigor and sapped your strength, you | 
t atit jua need a tonic to re-energize—a food to rebuild—you need 


SIR GILBERT PARKER 


cameron §=—»§ SONMATOGEN 


= THE FOOD YTONIC s 


Sanatogen 


———— 


at intervals rece last anu- 
e t rdinary . 
etraoresnary It will repay your debt to Nature—restore you to normal 


health—and give you a reserve fund of energy and vitality 





my mind 


Fs 


4 food ¢ feed #5 sa : 
. = on which to draw in times of over-work. Sanatogen com- 

the nerves, increasing the . : + 
— a Some bine Albumen, milk’s nutrient, and Sodium Glycero 
energy, sud giving fresh phosphate, the ackowledged re-creator of brain and nerve 


y worked } 
- white powder, soluble in water, 


cells, in the form of a fine, 
coffee, cocoa, milk or any non-acid beverage It in en- 
dorsed in writing by over 12,000 practising physicians and 


by famous men and women the world over. 


FREE 


ee ad 


ine humorist, says 





“Our Nerves of Tomorrow” — 


n Sanatogen 


a trial and I.«m convinced Your nervous system is your slave or your master. 
OF its t . What it does for you-and how you can make it more 5 
efficient stronger healthier is the text of this interest- 

BALL CAINE ing book by a prominent physician-author. Everybodv ; } 
Sl, Mabie ties should read it and we'll send you your copy postpaid. | 
dv experienceofSana. Sanatogen is sold in three sizes—$1.00, $1.90,$3.60 © 

togen } een that as a Get it from your druggist if not obtainable 

ne food it has an more rom him, write the ; | 

than one occasion bene- \ 


BAUER CHEMICAL CO., 


515 verwts Building 
W YORK 
















WANTED.—One chemist at $5.04 per diem. A com 
petitive examination will be held November 3, 1910, for 
the purpose of Alling the above position. For further 
information address * ‘Nava! lospector of Engineering 
Material, Munhal), Pa.’ 
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== Lathes 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. Stamping Pies, Metal Sta 
SENECA PALLS MPG. CO. H. « ARSTENS | MFe@. co. 


695 Water Street, ear ? Mate 
anufacturers o eta Snectadtten, Stampings. Dies 
Seneca Falls, N. Y., U. S.A. and Tools, Thirty Power Presses at amplngs wvies. 


HOEFT & COMPANY, Chicago, U. S. A. 
Engine and Foot Lat hes ——— 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORK MANSHIF CATALOGUE FREE 
SEBASTIAN LATHE CO., 120 Culvert St. Cincinnati. o. | —— 
anne - — MODELS i& EXPERIMENTAL "WORK. 


I Ss nventions deveioped. Special Machinery, 


E. V. BAILLARD CO.. 24 Frankiort Street 


CONSULTING ENGINEER. 
ERNEST L. RANSOME 
Has no pumps, no valves. No 
piping required to supply it with 


Reinforced Concrete 
910 Madison Avenue, Plaintield, N. J 
water Alwaysready for use, Sim o 
vest In construction. most efficient 


noperation. Dice will mtereet wou | SQUTHERN STAMPING & MFG. CO. 
W. F. & JNO. BARNES CO., Manufacturers of special and patented articles. 

ee R kierd, Il K. 8.. Ke Nashville. Tena. 
“~ eckiord, . 
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565 W. Lake &t., Chicago 











Corliss Engines, Brewers 
od Bottlers' Machivers VILIER 
MFG. CO., 899 Clinton St.. Miiwaukee. Wis. 












New York. 














Es 
1900 Ruby © a 
Expert Mar sufactut 


Phillips “Ready to Run” Gacciine Engine RU) BBER. ee ee 


.. 263-290 Sheffield Av., B’klya, N. Y. 
Let | Us Do » Your 


3} $59 Manufacturing *: : ow “i 


ete model a 









Spee dal — 
i\ 








gi 
1 cone 
om Pp 


TINLEY PARK MFG. ‘CO. 12 State St., CHICAGO | 


When Pumping Jack 
is not needed, magneto 
will be substituted. 
Write for catalog 45, 





: . 8 H. P, Engines. 
PHILLIPS GASOLINE ENGINE WORKS, 43 No. Clinton St, "Chicago, U.S.A. 


all materials needed in our 44-page illustrated cata- | 





JUST PUBLISHED 


Model Balloons ana Flying Machines 


With a Short Accoant of the Progress of Aviation 
By J. H. ALEXANDER 


I2me., 127 Pages, 45 Illustrations, 5 Folding Plates 
Price, $1.50 Postpaid 


“ First in all America 


8980 OLIVE STREET, ST. LOUIS | 


D £ T R 0 ] T Mo'd i911, 20 to 30H. P. Aero Engines. |! 
Price a=! x5; Weight 120ibs. Com 
plete Monoplanes, $1,500. Represented 

Aeroplane Co., at Philadephia, St. Louis, Chicago. | 

Detroit, Mich, and Paris Aero Shows. CATALOGS. | 


; New 1910 Edition Just Published 
ith a view to assist 


HIS book has been written wit 
to Snips st'8% | VEHICLES OF THE AIR 
or flying machine It contains five folding 


| 





platesof working drawings, each she containing 
a different sized machine Much instructic and By V. LOUGHEED 
"yi cs hots “ 0 he king Vw 
fivieg of the ee -- eS ae A Popular Exposition of Modern Aeronautics with | 
ying « i 1ort accoun the } Working Drawings. The most complete book published 


gress of aviation is included, which will render 
book of gr ster interest 
full siced airships and flying machines of the latest | 404 parts. Price $2 
types, are scattered throughout the text | Seriptive circular 


MUNN & COMPANY, Inc., Publishers, 361 B’'way, New York MUNN & COMPANY, Inc. 


vw 


t | Op aerial navigation. 5M pages, @¢x9% inches, 270 il- 
Several illustrations of | Matrations, inctuding working drawings of machines 
.75 postpaid Send for a de | 


361 Broadway, New York City | 


| attempted t« i t ivagery in its true olors 
11 has xt 1 tl rig oftened nothing | 
ind exaggerated nothing As a plain record } 
fa curiot fort society which must soon | 
umbered w tl past, tl book may con- | 
tinue to possess an interest even when, with | 
the progress of knowledge its errors shall 
have I ted d its theories perhaps | 
superseded by others which make a nearer ap- | 
| proach to truth r author never hesitates 
to form theories which seem to fit the facts 
lor to throw them away again when they cease 
to d He states that his aim in this and 
oth \ ings ha ot been to blow high- 
bubbl hvy ich glitter for a moment 
and e gone, but it is by a wide collection 
ind x st vent of facts which lay a 
broad d solia foundation for a broad study 


ft primiti ma 
WorKSHopP 
by Percival Marshall. 
cival Marshall Company, 1910 
96 pp Pri 


London: Per 


50 cents 


This is a gathering of shop wrinkles, som 
what after the order of our Handyman’s col- 
umn, and does not call for special attention. 


WRINKLES AND Recipes. Edited 


16mo.; 
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PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New Vork, vr 
625 F street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registere Patents and Foreign 





d Design 
Patents secured 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the 
strictly 


device in question. All 
communicatious are confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 


it was established over sixty-five years ago. 


MUNN & CO., 
Branch Office, 625 F St., 


361 Broadway, New York 
Washington, D. C. 





AEROPLANES 22.227 9ge 2 =| 


logue, postpaid for 10 cents. 1 
AERONAUTIC SUPPLY COMPANY §! 











INDEX OF INV 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 11, 1910, 


AND 


ENTIONS 


BACH BEARING THAT DATE 


[See note at end of list about copies of these patents. } 
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y, antif R. Stratton 
Amusement ppa Pr. Wintermut 
Amusement apparat ( A Budge A 
Anchor, grouad, J. W x | 
Antiskidding v for ‘ mot A | 
Db. Fost i 
ch | 
s M I Ml 
ring heels g device | 
t El t « Re ‘7 | 
i wh s, armor for, B. L. Rekefi 7 | 
Automobiles, lever lock for, H. H o7 
Bag fasten iH g & FI ‘ O7 
Bail well t I D W 972 
Bait irtificia I 1 & I oF 
B W I W 072,664 
iB pa ( W 72,589 | 
Ba t ind t st 
ange, H. N. M 
Bearing spind t N Wild 
Bed ling, I I Teott 
Bed, tabl and seat ding, G. A. Swat 
sol 
Beds eg mounting for uptilting N ( 
Mer l 
Bedek thes holder J Campbell 
Bedstead sofa M Tho oe n 
Bench dog, adjustable, J. Fletcher 


Berry box, P. Henrich 


Berth for infants, collapsible, W. J. Temple 
0 it 








ticycles g for back forks of, 
Bill fold urnet 
Billiard cue rack, R. I Spikes 
holder Ww Fox 
holding means, ( 1 Sweet 
» witl t cent makir 
Clark 
Block signal mechanism, electrically 
ated, R. A. Streeter 
Blowpipe, J H Flower 
7 balancing device I Nielson 
A G Sherman 
flue cleaner, R. O Hodge 
flue, detachable, J. M. Crozie 
H. T. Krakau 
4 manifolding record, E. Z. Lewi ¢ 
Bookbinder’s gluing pres J. Giesecke et al. ¢ 
| Bottle, nonreiillable, J. Wiberg 
Bottle novrefillable, I B. Solomon 
tottle stopper a « Appleton 972,492, 
Bottle stopper, FI S. Church 
| Bowling alley, portable J. E. Noonan 
Box See Berry box. 
Box, W. C. Heller 
Braid R Cc Rahm 


Brake shoe, ¢ A Maleolm 

Brick kiln, Penfield & 

Brick kiln and process of 
7. w Francis 


burning bricks, 


Brick, tile, and building blocks, press for 
mé aking G. Hoffman . 

Bridge flo T. E. Stockford 

Broom corn knife, G. W Hanson 

trush toilet, G Street, r 

Bundling machine Lowry & Winter 

Button, bachelor, BE. V. Winston , 

Cabinet, commodity. J. H Boye J 
| Cabinet, label and ticket, C. W. De Laney. 972 2 683 
Cables, automatic clutch and releasing 


mechanism for A. J. 
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USEFUL BOOKS 


Experimental Science 


By GEORGE M. HOPKINS 
25th Edition, Revised and Greatly En- 
larged. Two Octave Volumes. 
1,100 Pages. 900 Illustrations. Cloth 
Bound, Postpaid. $5.00. Half 
Morocce, Postpaid, $7.0 

This book treats on the various topics of physics 
ina popular and 
practical way t 
describes the appa- 
ratus in detail, and 
explains the experi- 
ments in full, so 
that teachers, stu- 
dents, and others 
interested in phy 
sices may readily 
make the apparatus 
and perform the ex- 
periments without 
dificalty, The aim 
of the writer has 
been to render phy- 
sical experimenta- 
tion so simple and 
attractive as to in- 
duce both old and 
young to engage in 
it for pleasure and 
profit 

Parents seeking a 
desirable book for 
e hildren will find 

“Expérimental 
Science” exactly 
suited to boys of 
scientific or mechanical turn of mind. It wil) fur 
nish subjects for rational amusement and enter 
tainment for many evenings. Ali intelligent per- 
sons should have at least an elementary knowledge 
of physics to enable them to understand and appre 
ciate what is going on in the world. This can be ac- 
quired by reading “Experimental science.” It is 
the most thorougbly tlustrated work ever published 
on Experimental Physics, and its unprecedented 
sale shows conclusively that itis the book of the age 
for teachers, students, experimenters, and all 
others who desire a general knowledge of Physics 
or Natural Philosopnry 


A Complete Electrical 
Library 


By Prof. T. O'CONOR SLOANE 
An inexpensive lib- 
rary of the best books 
on Electricity. Put 
up in a neat folding 
box. as shown in cut 
For the student, the 
amateur, the work- 
the electrical 
engineer, schools 
and colleges. Com- 
rising five books, as 
‘oliows: 
Arithmetic of Elec- 
tricity, 162 pages, $1.00 
Electric Toy Matgen. 
183 pages, $1.0 
How to Become a 
Successful Electri- 
cian, 22 pages, $1.00 
Five volumes, 1,401 pages Standard Electrical 
= m1 . pages, 
and over 495 illustrations — — 











Electricity Simplified, 172 pages. . . . - - + $1.0 
A valuable and indispensable addition to every library. 

OUR GREAT SPECIAL OFFER.—We will 
send prepaid the above five volumes, handsomely 
bound in blue cloth with silver lettering, and in- 
closed in a neat folding box, as shown in the liius- 
tration. at the Special Reduced Price of 

$5.00 for the comp lete set. The regular price of 
the five volumes is 0 67.00. 


Home Mechanics for 
Amateurs 


By GEORGE M, HOPKINS 
Author of ** Experimental Science.”’ 
12mo. we Pages. 320 Lllustrations. 

e $1.50 Postpaid. 

The siege" po "euhe 
book is to furnish the 
amateur with sugges- 
tions whereby he may 
pass many pleasant 
hours in his work-shop. 
No complicated appar- 
atus is required in 
carrying out the sug- 
gestions. Any one with 
ordinary mechanical in- 
enuity and baving a 
athe and a tew tools 
can make the experi- 
ments. Itisathoroughe 
ly practical book by the 
most noted amateur exe 
porimenser in America. 
t appeals to the boy as 
wel! as the mure mae 
ture amateur. 

It deals with wood- 
working, household ornaments, metal-working, 
lathe work, metal spinning, silver working: making 
model engines, boilers, and water motors; making 
telescopes, microscopes and meteorological instru- 
ments, electric chimes, cabinets, bells, night lights, 
aynamos and motors, electric light, and an electci- 
cal furnace. 

Holidays and evenings can be profitably oceupied 
by making useful articles for the home or in the 
building of small engines or motors or scientific in- 
struments. 


MAGIC Stage tus Illusions and Scientific Diver- 
sions, including Trick Photography 

Compiled and Edited by ALBERT A. HOPKINS 

With an Introduction by Henry Ridgely Evans 
Large Octave, 568 Pages, 4-0 Illustra- 


tions. Asteygeroety ound in Cloth. 
e $2.50. 





This work ie = 
old and young a:ike, 
and it is one of the 
most attractive boli- 
day books of the year.§ 
The illusions are illus- 
trated by the highest 
class of engravings, 
and the exposes of the 
in many 






























prestidigitateurs 
a ,Con “ 
ing, ey stage ilu- 
sions, fre-eating, 
sword swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious 
toys, stage effects, pho- 
tozrapnic tricks, and 
the projection of mov- 
ing photographs are 
all well described and 
illustrated. making a 
bandsome voiume. It 
is tastefully printed 
and bound. Acknowl- 
edged by the profession to be the Standard 
Work on Magic. 


MUNN & COMPANY. Inc. 


361 Broadway, New York 
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( ae i vinaaboces boakdpeeeedstead ? 
( cP. 4 ° Generator. generator. uae out of the cap, the curved ink feed of 
; F i. ~ 972, Glass annealing leer, . C. De Bay...... 972,167 the Parker— the Lucky Curve 
‘ treating ‘ , » Be Glass blowing apparatus burner, P. Born ° . 
Mork eee ee Y AR ROUND hess... a 172,153 —drains itself free of ink as 
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( if ‘ Pee eeee in drawing, R. L. Fr “e 3 ie 
r ; st soland. . COM FORT Glass, drawing, R. L. F. J. Frink 
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you buy does not come up to my recommenda- 
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ment of, Ely & Rollason ROEBLING AVIATOR WIRE | Ground clamp, i. ““Adams....... 


vut tie spring take up, C.°H. Hammer, steam, W. Hagman 


J. = 
Furnished either single or stranded, Hammock, adjustable couch, I. A yy 8 
b. 





Jointless and Safety Styles. 
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Cont g mechanism, G. E. Turner. . ; : | Hammocks, head and shoulder rest 
Converter, Murphy. 4 Culley seeeees is made by special processes from the port for couch and other, I. 
onvé Seeberge . ME cic ccomsbiieds in oeberiaed bees exemeemennen - radi. 
Conveyor cleat, W. Jones eas best steel, and makes the lightest and || nammocks, 1 shoulder sup- 
Conveyors, bucket atts achment for, F. B. ’ a btai bl e "poet for couch, I. 2 "Palme . : - Y THE INTERNAL wi RK OF T ote 
pt Bs ees ‘ strongest stays obtainable. Hanger, Fr LR PF vane Be a cite Wine. RAS P. Lane. eY. R A [em aged fier Pet: 
‘ooking apparatus, t avis. . rT mae . Hat stener, C. A. & R. Conro authority on Aerodynamics, « bi t 
duce. tebelar, &. Whose Hee: We also make for steering gear a || fiat fasyenery Gi An Si roe. oe of value to all ere Big mnt Bag a subject 
Cotton hopper and cultivator, combined, b ~ scart I f » king rT Silb rt & MERICAN SUPPLEMENTS anc » Price 0 
c Cc r arter mi 97: ‘ strong, flexible steel : cord consisting ee pcspanpad . ay - x oa, te = peng each, by matt. Munn & (o., Inc, Wi Broadway, 
Cotton pi ker, manually operated, N. Bow xh; of 6 strands of 7 wires each, with a Hat pin, Moore & A Rash wane ew York City, and all newsdealers 
- at pin holder, E. A. Kochersperger.. 





Heat, cogguined im sags, utintion of, °C soo.ais|C. & A. WITTEMANN 


A.” Evans eae cae 5 | hemp or wire center as desired. 
a: Heat engine, continuous combustion, W. P. 
AERONAUTICAL ENGINEERS 


For further details, address 
’ TRENTON oo core 7s as. 
John A. Roebling b Sons Co., N. J. Heat exc hanging device, M. Krupove ‘ Designers, Constructors, Developers of Heatieothenate 
«(chines 


Heater. See Feed water heater. 
Heater, K. Ortt ‘ 
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STEAM TURBINES. — THEIR CON- noting ssoopteria, sioctsht. W. Bisanes AEROPLANES GLIDERS SEPARATE PARTS 




















struction, Operation and Commercial Ap oo. , 
SCIENTIFIC AMERICAN SUPPLEMENTS 136 1307, mie tre, Le, nine. &. Sereeme.. Our Gliders are the best, annlenent tes easiest to operate. 
130s, 1422, 1400, 1447, 1370, 1372. The Hinge for display boxes, J. F. Brent Practical Lessons in 

articles have all been prepared 1s experts in steam . ~ * o- Experiments Conducted, ie Grounds for Testing 


engineering. Price 10 cents each, by mail Munn & Hog hoisting machine, A. Hannaford 
Co., 361 Broadway, New York City, and all ne wsdealers Holder on, C. Schofield. . . cree 
Hopper, T. Carroll eae 
Iiorse releaser, Odien & Dayfield 
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Hose reel, W I Paul . » 
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cream cutter, W. A. Hutchison 


Ice 

Ice harvester, T. & W. P. Diamond 

Igniter, E. F. Koebler........ ‘ : 3 
Inhaler, E. 8. Balthrop 8 
Internal combustion engine, G. F. Swain 972,409 


Iron albumin glycerophosphate and oe 
same, E. Fischer ye «a 


Light Metal Ge for Connections ~ oe cared in 
Stock, or Special castings made to order. 

Clear ce Finished to Order. 

Also Other Fittings. 

Get our estimate for your Flying Machine. 


GLIDERS IN STOCK 
Works: Ocean Terrace and Little Cove Road, 
Staten Island, r. 

Telephone 390 L W-B 
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Illustrated 4%x7inches. Bound in Art Cloth Ironing board, H. W. Funk... 
Each volume contains more than 300 pages Ironing board bracket, J. H. Frederick. 
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Draft ' Printz & Frost Key lock, interchangeable, E. J. Prindl 
cares . -etuine ) K, ang e, B. J. vdle 
Drawer, guide, Ste Itedwin oe: Wee eae 250 West 54th Street 
Drill 1 ima tic A. Levedabl z ey " © ro 647 
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device for, J. H. Morley peected transaction has enabled us to add ~~ socket, pep sapetent e casing, EB. Hi — ‘ 
isttical dutsiiation open, 4. & a few thousand subscribers to our magazine. | , —— ‘r * eo eee other aero publications and then read this 
bard That means new readers for PEARSON’S page Oe a paratus & or, *he _lightiog niners 972,075 P : ° 
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‘ .— Wanted, machinery necessary 
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ental Commercial Co., St. Louis, Mo. 
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SEND postal for circulars concerning The Aeronauti- 
eal Annual. W. B. Clarke Co.. 28 Tremont St., Boston. 
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manufact ure seed corn races. 





FOR SALE. 
FOR SALE.— Prope say and steering device for air 
ships -Patent No. 9 spt. 6, 1910. Kor further par- 


tieulars address Edward He valt, New Westminster, 


Inquiry Ne. 9078,.— Wanted. the address of manu- 
facturers of sewer pipe, made of fiber and asphaltam, 
suitable for la <4 ratory use. 


FOR SALE. - Library and business of the late P. H. 
junekel, patent attorney; complete library and weil 
established business in patent and trade-mark applica- 
tion and litigation. Jeanette Gunckel, administratrix, 
745 Temple Court, Minneapolis, Mitn, 


Inquiry No. 9143.—Wanted, name and address of 
the manufacturers of an air mattress. 
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Long Island, N. Y. 


Smith, Smithville south, 
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Inquiry No. 9175.—Wanted, manufacturers of a 
machine calied Beiasco or Blasco, used in the manufac- 
ture of ostrich feathers. 


TY PEW RITERS.— Every make, each entirely reb .ilt 
and refinished; guaranteed satisfaciory or may be re- 
turned. Illustrated list tree Agents’ discounts Type- 
writer Clearing House Co., 357 Broadway, New York City. 


inquiry No. 9183.— Wanted, manvtacturers of 
talum instruments for making dies and counter dies « 
that metal, and edge steel dies. 
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WANTED. 
Inquiry No. 9184.—Wanted. a portable alfalfa meal 
mill, one that will do about 20 to 25 tons per 10 hours. 


WANTED.—Superintendent to take entire charze cf 
construction of wood and steel launches. Must thor- 


oughly understand and be capable of producing launches | 


io large quantities. Reterences for character and ability 


required. Address Detroit Boat Co., Detroit, Mich. 


Inquiry Ne. 9188.—Wanted, manufacturers of 
rabver bluck tires for one ton trucks. 
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COMPLETE LISTS of manufacturers in ail jines sap- 
plied at short notice at moderate rates Smai! and 
special hsts compiled to crder at various prices. FEs- 
timates shouid be vbtained im advance. Address 
Munn & Co., Inc., List Department, Box 773, New York. 


Inquiry No. 9190.—Wanted. name and address of 
parties who make for sale pattern ietter moulding ma- 
chines and matrix. 
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A LIST OF 1,500 mimme a- d consulting engineers on 
cards, A very valuable list for cire me ¥ ete 
Price $15.00. Address aaa & Co., Ive., List Depart- 
ment, Box 773, New \ or 


Inquiry No. 9191.—Wanted, the address of firm 
who manufactures or handles the MeC ullough damper 
regulator for boilers. 


nquiry No. 9194,—Wanted, the address of the 
Allen Condensed Air Ice Macnine C ompany. 


In nouiry No. 9195.—-Wanted. manutacturers of a 
lor2 H. P. boiler worked with kerosene as fuel. 


Inquiry No. 9197.— Wanted. address of parties 
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loose or in rock formation; state colors. 


Inquiry No. 919%. — Wanted to correspond with 
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who can offer tourmaline crystals in quanuty. 


9204. 


to buy the Rose 


inquiry Ne Wanted, -bindi 
Bt AP ° anted, to buy non-binding 

uirvy Ne. 9205.— Wanted, to buy nicotine con- 
ome fitting any pipe. 





How to Construct 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. 
A. Frederick Collias describes fully and clearly with 
the help of good drawings how an independent multiple 
~~ shall ter may be constructed for a large induction 


M This article should be read in connection with. 

a ollins’ article in SCIENTIFIC AMERICAN SUPPLE- 

Wie: 1605. “Hew te © ongtruct a 100-Mile 
ireless Telegraph Outfit. 


Each Supplement costs 10 cents; 


two. 20 cents for the 


Order from your newsdealer or from 
MUNN & CO., Inc., 361 Broadway, New York 


(Concluded from page 330.) 
improvements in the boiler and condenser, 
combined with extreme simplicity and 


lightness in the other parts of the en- 


gine, is such that, though the engine 








is of the power of twenty horses, it is 

worked with twenty gallons of water; 

and its entire weight, with its boiler 
filled, is not more than 600 pounds. 

a ' 

Traced Forgeries, ' 

The most interesting testimony on this 

question of identity is perhaps that given 

by the late Prof. Benjamin Peirce, the 


celebrated mathematician of Harvard 
University, in the celebrated Sylvia Ann 
Howland case. It was found by careful 
examination and comparison under Prof. 
Peirce’s direction that the probability of 
coincidence of each of the thirty down- 
ward strokes in this long signature was 
represented by the fraction one-fifth, and 
Prof. Peirce testifies as follows: 

“T have carefully examined the signa- 
tures 1 and 10 of Sylvia Ann Howland. 
[ have placed them over each other and 
have compared their magnified photo- 
graphs. The coincidence is extraordi- 
nary and of such a kind as irresistibly 
to suggest design and especially the trac- 
ing of 10 over l. . The relative 
frequency of coincidence expresses how 
often there is a coincidence in either of 
the characteristic lines, such as in line 1, 
for example. The product of the rela- 
tive frequency into itself expresses how 
the coincidence of a characteristic line 1 
is combined with that of line 2; the cube 
of the relative frequency of coincidence 
shows how often there will be the simul- 
taneous combination of the coincidences 
of the three first lines, and so on. 


“Finally, the relative frequency must 
be multiplied into itself as many times 
as there are characteristic lines to ex- 


press how often there can be a complete 

coincidence in position of all the lines 
of the signature. 

“In the case of Sylvia Ann Howland, | 

| 

| 





therefore, this phenomenon could occur | 
only in the number of times ex- 
pressed by the thirtieth power of five 
(nine hundred and thirty-one quintillions 
of times, 931,000,000,000,000,000,000). This 
number far transcends human experience. 
So vast an improbability is practically an 
impossibility. Such evanescent shadows 
of probability cannot belong to actual 
life. They are unimaginably less than 
those least things which the law cares 
not for.” 

The case has been incorrectly reported 
in nearly every reference to it in the de- 
cisions, the text books and magazine arti- 
cles even down to the year 1909. In the 
first place the thirtieth power of five is 
not, as it has been reported, 2,666 fol- 
lowed by eighteen ciphers, but is 931 fol- 
lowed by eighteen figures. The difference 
in the numbers makes no practical dif- 
ference in the argument, as the least is 
entirely beyond human comprehension. 
This strange error is in the original re- 
port of the case and has been repeated 
from that tim-. Noe doubt some change 
was made in the basis of the calculation 
without making the resulting change in 
the first reported result. 

Another error that has been repeated 

in nearly every reference to the case is 
the statement that Prof. Peirce testified 
that “no two signatures will be identi- 
cal,” ete., but his testimony applied only 
to the signatures 1 and 10 in this par- 
ticular case. The testimony in full and 
a most interesting and valuable verbatim 
report of the arguments of counsel are 
on file at the Public Library at New Bed- 
ford, Mass. 
This famous case was finally decided 
on a point of law and the facts were 
never passed upon by court and jury.— 
West Publishing Company’s Docket. 


once 





Cement for Repairing Celluloid.—Dis- 
solve 1 part of campher in 40 parts of 
alcohol and add an equal quantity of | 
shellac. The cement must be applied hot | 
and the celluloid articles kept pressed 
together till it cools 

















WILL YOU TRY A 


Typewriter 


No Deposit—Ne Obligation 
Save one-half the regular price on 
4 standard visible typewriter. Per- 
fect machines only—not shop worn, 
damaged—or in any way inferior, 
Protected by standard guarantee. 
Easy to Own—A Little Each Month—No Interest 


Send now for the pate ulars of this great price-reducing and 
free-trial typewriter o 


TYPEWRITERS DISTRIBUTING SYNDICATE 
864 Masonic Temple, Chicago 


AIRSHIP & 
STORIES Sie 
FOR BOYS | 



























Sse) a 
THE BOY AVIATORS’ SERIES 


By CAPT. WILBUR LAWTON. 
THE BOY AVIATORS IN NICARAGUA; or, In League with the 
Insurgents. 


THE BOY AVIATORS ON SECRET SERVICE; or, Working 
with Wireless. 


THE BOY AVIATORS IN AFRICA; or, An Aerial Ivory Trail. 
THE BOY AVIATORS’ TREASURE QUEST; or, The Golden 


THE BOY AVIATORS IN RECORD FLIGHT; or, The Rival 
Aeroplane. 

THE BOY AVIATORS’ POLAR "DASH; or, Facing Death in 
the Antarctic 


Iilustrated, Price 50 cents per volume postpaid. 
Ati ~0ok-stores or from us direct. 
Catalogue of popular books sent upon request. 


HURST & CO., 395 Broadway, N. Y. 





_ fF WHITE 
o, VALLEY 


hard they 
Cie glass. br riltiancy guaranteed 25 years, All 
mounted In 14K solid gold diamond mountings. Willsend 
you to style ring, pin or stud on approval—all charges 
no money in La pe tang for Free 





let, special prices and 
WHITE VALLEY GEM CO., 915 Saks Side., indianapolis, Ind. 


Why Work 





for Liltle or Nothing? 


when the same effort will make you independent ? 
Why work for others when you can find con- 
genial, profitable employment, and own a farm in 
one of the rich st sections of the country, close 
to good markets and having the best transporta- 
tion facilities? 


East Mobile Farms 


just across the bay from Mobile, Alabama, are now for ale 
os special low prices, on extremely easy terme of @4 per 
bh ie #1 per megen. East Motile Farms are 

Baldwin Cox jabama. The land in this sec 
tion thas lain dormant since ‘as close of the civil war. During 
all this period it has increased in richness and fertility until 
Eeat Mobile Farms sre equal to the richest lands 
wing and truck farming in this country. They 
wiil grow profi —wv4 ro crop which can be grown anywhere 

in the United Sta 

The following is ; a reasonable estimate of the value of the 

crope that can be grown on an acre in East Mobile Farms; 
Irish Potatoes, $100 up. Sweet Potatoes, 














$125 up. Tomatoes, $150 up. (ucumbers, 
prt 9 yal $200 up. Onions, $150 up. 
Lettare, $250 Water Melons, $100 up. 


‘ oats coupes, #100 up. Strawberries, @300 
op. Figs, $200 up, Pecans, $200 up, Bat- 
summa Oranges, $125 to $300. Corn, $25 to $75. 
The vegetables and other crops which 
grow on East Mobile Farms are produced at 
a time of the year when highest market prices 
prevail, so the above figures are conservative. 
From this you can see that a Wearre tract in East Mobile Farms 
will return from #1,500 te #8,000 per year 
you doing as well as this now in the city eron th 
land you are farming! If you are making an income; of th 
amount uow, what do you save out of it! Do you put away 
anythi ing for’ old age! 
fr. A. J. Mathes, of Stapleton, Alabarna, writes: 
“On 4 place I raise two to three large crops a year, First, 
Trish potatoes, which never bring me less than $150 to $200 per 
acre. Then 1 follow this with either corn, 
cotton or sweet potatoes, and always secure 
from 200 to 400 bushels of the Iatter. Then 
I plant oats which grow in the winter.” 


How to Secure One of these Farms 


This choice land is offered to you at a 
very low price and éasy terms of @ r 
acre cash and #1 per sere per 
month, If you wish to examine the land 
before purchasing, we will make ar 
a vis i and allow ¥» 
nan not 








ur 
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“t M: bile Farms are 
ure one of these tracts, 


Use the 
me to-day 
Mobile Par.ar 
schools, chumhes, climate, and every other matter o 
te the man who wants to iinprove his condition and see his 


ypon margin of this advertisement to write to 
ue of our handsomely illastrated books “ East 
and full informstion regarding crops, roads, 
interest 





family happ and contented. 

Sible, . mand Co, 

1475 =. st Natl 

Rank Bldg., 
Chicago. 











The mate- 
rial for this 
house cos 


$1,000 






F. A. Wheelthan, President, Sitley Land Co,, 
1475 First National Bank Bldg., Chicago, TIL. 








Dear Sir Please send me your book, maps and ful dese 
cription of “East Mobile Farms.” 
Name 








| Waterer, 





Speed vi urying and reversing mechanism, F, 
PE Ae 

Spool holder, V. H, Canham. 

Spoon, M, v. Putoam ° 

Spout hanger, F. W. Thomas. . 

Spring wheel, J. Stallings Kan 

Sprinkling apparatus, G. W. MeCoole 

Square, C, Caldwell. . 

Stack pipe protector, Huffman & Hamu tt 

Stacker avd loader, hay, L. R. Shafto 

Stacker, pneumatic, G. F. Conner 

Stacker, portable rotatable hay, Heedwell & 
McNew ...i.. ; 

Stacker, straw, EB. L. Shaffer 

Stairway or ladder, counterbalanced, R. 0 
Belles ...... 

Stalk chopper, J. 


King 


Stand for hammocks, couches, et W 
MeBride 

Stercotelese ope, i. Jacob 

Stocking blank, Ermentrout & Miller 














Stool, folding, W. J, Thefeld 

Stop, automatic rove, I’, Sharp 

Stop-metion for textile machinery, I’, Sharp 

Stopper, See Bottle stopper. 

Store service apparatus, L. B Sethard 

Stove, BE, BE. Anderson 

Stove oven burners, lighter for gas, J, G 
Harvey é 

Stovepipe clamp, A. Schanfler 

Strainer, sink, J, Bropsen 

Street calling device auton t he KR M 
McGee 

Strip severing machine, T. G. Paddock 

Stuffing bex, Reese & Dunlavy 

Swaging and sizing machine, automatic \ 
Db. Caverno 

Syringe, J Kussart .... 

Table implement, H, J. Richardson 

Table leveler, J. F. Swift 

Tamping machine, Morgan & Scholy 

Tang, W. Cronk 

Tanning compound, J. M. Dill 

Teaching penmanship, device for s R 
Smith : 

Telegraphy or wireless telephony, wireless» 


0. Rechefort . 
Telephoue attachment, J. W. Nilssen 
Telephone receiving apparatus, G. W. Diek 














ard . : 
Telephone system, central, A, D. T. Libby 
Telephones, lock-out device for purty 
. M. Bruee, Jr 
Textile fibers, obtaining, J. EB. Piel 
Threads or yayvns from warp beams, tiniest 
ing, G. A. Fredenburgh 
Ticket, pin, L. Baum 
Tie. See Railway tle. 
Tile, J. B. Dunn , 
Tile molding apparatus, W. L. Mooney 
Tire, E. H. Herndon 
Tire, emergency, W. 8. Smith 
Tire, resiiient, M. G. C. Dodwe 
Tobacoc pipe, G. P. Tobias 
Tool carrigr, motor driven, A. Brien 
Tool post, W. D. Smith 
Tooth healing preparation, preparing a, J 
Zebetner 
Toy, A. T. Goldiield 
T J. C. Smith 
y beehive, M. Averill 
Toy house, Boya & Kramer 
Toy, moving picture, B. W. Davis 
Toy, tick-tack, BE. C. Regli 
Track joint, H. R. Anderson 
Train order delivering device Ne 
Tramways, curve for double 8 ‘ 
Cooney . eee 
Traveling cases, follower for, A. N. 
Trolley, H. B. Potts 
Trousers hanger and stretcher, R. Davies 
Trousers stretcher, Y. Takano 
Truck, car, Simpson & Puckett 
Truck side frame, car, W. D. Lowry 
Turbine, G. Westinghouse 
Turbine, M. Glass 
Turbine, elastic fluid, W. J. A. London 


Turbine engine, gas, W. A. Reed 

Type measuring device, A. H. Halloran 
Typewriter attachment, B. I’. Gibbs 
Typewriter attachment, E. B. MeGiivary 


Typewriters and similar machines, word 
counter for, R, \ . Pettey 
Typewriting and amount listing machine 


combined, G. J. Barrett 
Typewriting machine, G. C 
Typewriting machine, J. T. Schaaf 
Typewriting machine, 1. 8. MeCormack 
Typewriting machine, G. A. Seib 
Typewriting machine, H. 8 MeCormack 
Universal joint, C. A. Smith 


Blickensderf er 








Valve, €. . Claflin 
Valve, T. R. Beggs 
Valve, W. B. Burk« 


Valve, automatic 





Valve, blow-off, F. I. Hamilton 

Valve, cellar drainer, A. C. Durdin, Jr 

Valve mechanism for air compressors, 1 
H. Smith ...... , 

Valve or faucet, T. R. Beggs 

Valve regulator, fluid pressure, T. M. Wi! 
MG santbess cheuess : 

Valve spring retainer, O. Blomberg 

Vehicle driving mechanism, motor, K \ 
Kendrick . aos 

Vehicle, setric ally "propelled, W. Kobtes 

Vehicle reach, H. Higgin. n 

Vehicle running gear, J. O, Smith 

Vehicle seat, C. B. Moore 

Vehicle spring gear, N. J. Andersen 

Vehicle wheel, A. BE. Ellis 

Vehicle wheel, G. TH. Thomas 

Vehicles, apparatus for automatically rais 
ing, F. Briauit 

Vehicles, lamp attachment for, T. L. & J 

tiney .. 
Heaton 


ve nding apparatus, A. 
ending machine, L. H. Dupont 
votins machine, 





Voting machine, J. H. Dean 

Voting machine, J. H Myers, 

Voting machine controlling mechanism, Gil 
lesple & Lausterer 

Voting machine « ippoert, ¢ Chris 
tensen 

Vot-ng machines, actuator cut-off for 


Christensen 
Wagon running gear, dumping, I H. You 
Washboiler, J. O. Coa 
Washing machine, I 
Washing machine, W. P. T 


Watch, stop, EB. A. Dupuis 
Water closet, Ss. W. Lewis 
Water heater, T. J. Radke 


Water meter, J. B. Koelblen 

stock, J. BE. Townsend 
Weaving mechanism, W. H. Drury. . 
Weeder, L. C. Pond............ 
Wells, electric heater for off. J. B. 

GE scccece eeee 

Wheel. See Motor whee i. 
Wheel, L. K. Thorspeck 
Wheel rim, detachable, G. FE 





William 


Kipp 


Wheels, construction of elastic, J, Spyke 
Window, I. D. Corrigan 

Window screen, F. Sprague 

Window ventilating device, W. TH. Wwe 


W ive 
Wire 
Wire 
Woodworking — RK 
Worming tool, . 
Wrapping mechanisms 
ing articles to, H 
Wrench, C. A. De 
Writing machine paper adjusting devic: 4 
Halasz - 


machine, barbed, D. C 
stretcher, W. F 


Smith 
Shipman 


winding machine, J. N. Johnson 
Rieck 





A printed copy of the 
of any patent in the fore 





in print issued since October 40), i859, ¥ 
nished from this office for 10 cer ’ 
name and number of the p ‘ 
date be given. Address Munn & ¢ 
troadway, New York 


Canadian patente may now !« 
ventors for any of the inventi 
going list r terms aru 
drew. Munn & Co., Ii 
York 









Please mention the SCIENTIFIC AMERICAN when writing to advertisers 


steam cut-off, G. W. Collin 


Hi. McElroy 972,218 to 07 





Scientific American 


OCTOBER 22, IQIO. 





























ite 
light. Is better ‘than 
electri ity or acetylene 
and cheaper than kero 
Bene 

= very lamp isa 
© self-cone 






THE BEST LIGHT Co, 
ST EB. Sth Street 
Canton, 0, 











THE WRIGHT FLYER 


The aeroplane that has proven itself to be safe, practical and always ready. 
The only machine designed to accommodate two people comfortably. 
The work of the 1910 stock machine proves its perfection of control in the 
following world’s records for: 
Slow Flying, Quick Turn, 
The American records for: 
Long Distance Cross Country Flights, 
Duration, Distance, Altitude. 
Planes, propellers, motors and all parts built entirely in our own factory. 


Write 


THE WRIGHT COMPANY, 


Accuracy of Landing. 


us for terms and delivery date. 


Dept. A, DAYTON, OHIO 




















It describes the various methods 
for filing correspondence, papers, 
catalogs, bills and all kinds of 
loo shows how 





© sheets or forms 

to make your filing sys- 

i” tem effective and eco- 

=t nomical in its operation 
describes a perfect 


Globe -Wernicke 
Filing Equipment 


for a mode! sales department sending out 
100,090 letters a year, and explains how this 
volume of mail can best be handled for a period 
of three years. 

It tells how to make your filing system a 
vital part of the machinery for producing you 
more business--how to turn it from an expense 
item inte a money-maker. 


The Globe “Wernicke Co 
Dept. #1) Cincinnati, U.S. A. 





Kerosene Oil Engines 
Marine, Stationary, Portable 
NO DANGER. 







TS brighter and more pleasing to the 
eye than city gas or electricity. 


6 






queen Pow- = 


er ~~~ Weight, ., —. Reli- Saves its cost in 90 days. Made in i 

abil conomicai: NO at Ceries. j \ . . ra ali 

Self Ignition by Compression. Zi \ — designs hed oo — z 
Write for Cata- churches, public halls, etc., from 2¢ 


Fully guaranteed. 
logue 8 A cP" No 
packing. 
AMERICAN OIL 
- NEW YORK, 


LLEKIN 


TAPES AND RULES 
ARE THE BEST. 

Wor sale everywhere. Send for 
atalog No, 
LUFKIN RULE eo. 
Saginaw, Mich.. Recanse it's acombine d Helicopter Parac he ute—Gyroscope—FLY Whe 

New York and London Monoplane! P.S. [9 Tack a Big Ve ail on Her and She’s a 
———~ 4308. rE. BISSEL 1. Sex > Pittsburg, Pa 
NEW MIRE SF WONDER THE BEST EQL 1PPt D SHOP 
“ im? sold Receistag 15 tee bee “ For and Electrical Manufacturing 


fam Special Machinery, Jigs, Tools, 


} 4 ig bd Me Wri ~ “a terms and terri- 
alogues f. - 

haTTOMAL * STAMPING t “ELectRIC WORKS. 

210 So. Jefferson Street, Best. 13, Chicago 


E PLURIBUS UNUM!! HEYy!! 
Hav’n’t Y"beard How They’re Goin’ T’use this for the National Bird = 


eharge for < 
ENGINE CO. } 
haere Ld, 





1779 BROADW AY, 



































The Mechanical 











sts of 1,000 ¢ 
eather head band 
2 r catalogue Etherie Hieetrie 
mand Factory 71 Barelay St., N. 


@)PRINT for YOURSELF 
Cy 


Repairs, Experimental Devices 


THE ROWLAN?!) TELEGRAPHIC COMPANY Baltimore, Md. 


DRILLING 
MACHINES 





Designing mercializing a Specialty 





Cards. circulars, book, newspaper. Press 8! 


Larger $18. Rotary ed. Save money. P. <= 
7 tor others, big profit. All easy, rules sent. 
Write factory for press catalog, type, cards, 
paper. THE PRESS CO., Meriden, Conn. 














A WATCHMAKER 
Polytechnic 








LEARN TO BE 


Bradley Institute 
Ht ment 
Former!y 
Largest and Rest Watch Sehoo! 
im Ameries 
We teach Watet 
Engraving, ‘ &k Work, Optics 
Twis reasonable. Board and 
jerate rates. 

Send for Catalog ft latormation 





noms Dear ® 














6OCs LIKE SIXTY 
SELLS LIKE SIXTY 60 







GILSON MFG. CO. 308 








one has time to 
look for 


mislaid papers. 


aw 


loosened, 


Make yours 


secure 





Philadel 





phia 


FREE \SPECIMEN 


tt TABLOID? pravo | 
| CHROMIUM INTENSIFIER Y 











Turns thin negatives into splendid “ printers” 
Send 2 cents to cover postage 















: Over 70 sizes and styles, for drilling either deep or 


ne. TheBall Transmission 
i ‘a ; Automobiles &Motor Beats “fi 


NEW YORK EAR WORK 


shallow wells in any kind of soil or rock. 
wheels or on sills. With 
Strong. simple and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS.., ithaca, N. Y. 


TWA 


Mountec on 
engines or horse powers. 











“The Lincoln of Our Literature’’ 
A NEW EDITION 


FORMER 1 PRICE 











It had been Mark Twain’s ambition to have his books in every 
American home, and he made a great personal sacrifice to 
bring about this remarkable opportunity—for the first time in 
the history of publishing, copyrighted books are sold at the 
price of non-copyrighted books—the chance will not come again. 
But for Mark Twain’s action this would have been impossible. 














Now for the first time you get a complete set of all Mark Twain’s writings at just exactly 






This is anew edition, just as complete 
25.00 
Never before has a copyrighted library set of a standard author’s 


one-half the price they have ever been sold before. 
as the old one, which still sells, by the way, at $50.00. This newedition is only 
—for the 25 volumes. 


works been issued at such a low fi 


His Complete Works— 
25 Beautiful Volumes 


figure. 


BROTHERS 
Franklin Square 





$40.00_ MOTORCYCLE 


We are the largest and only exclusive 
i motorcycle house in the country, and 

: carry the most complete fine of 
new and used motorcy cles, parts 






and supphes 
Send us your machines to 
be overhauled le carry in 


for every motorcycle 
Motors and Castings for airships. 


HARRY &. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 

I “7 aaa 
and 

ncorporate = bsms 

Laws the most liberal. Zxpensee the ica Hold meetings. transact 


business any where Blanks, By-Laws and forms for 
full-paid for cash, property Of services, free 
FORMER SPCRETARY OF ARIZONA 
many thousand companies. Reference 


making stock 
President Stoddar 

resident agent fot 
Any bank in Arizona 


STODDARD CeRESSATING COMPANY, Box 8000 | 
HOENIX, ARIZONA 


syBRicary 


StnoD 
ees 






ete 
118-124 North Cliaten 84 


CH BEStVACO FUESTLUSA 
















Editorial in the New York Werte : 


berg will commemorate the place where Mark Twain began his 
Abroad’ is high tribute t& ‘the universality of genius. A trail of such reminders leads 
ithe world. Bermuda tells how King George, Mark Twain, and the Princess Louise came 
¢ years ago Genoa showing its statue of Columbas, recalls how Marco Twaina asked the 
guide, “is he dead?’ Syria remembers his tears at the tombof Adam; Austraiia his studies of 
Bushmen and state railways, British India his graphic picture of Thuggee. Cairo donkeys may 
be named Lily Langtry, or Sarah Bernhardt, or Loie Fuller as the years pass, but dozens 
| of saddled and patient Mark Twains plod always past the Pyramids. Vienna quotes 
Mark Twain on German sentence-structure and the Parliamentary rows of the Dual 
| Monarchy. Florence may beinduced to show Mrs. Browning's “Casa Guid: Windows,’ 
| but points out unasked the place where Signor Twain drawled to his visitor that the 
neighbors— were only having—a little fire—on the foor—below. In our own fast- 
forgetting land he is remembered from Redding and Hartford and Elmira to Han 
nibal, Virginia City, and San Francisco. Wherever rested Mark Twain's secing 
eye his books are guides, because be saw as plaimpeople see, and without ‘fine 
writing’ described what be saw in the plainest, clearest words, touched with 
humor and philosophy, He felt the poetry of fact."’ 


rhe monument by which Hei 
“Tr 
aro. 
th 





Please send me for exam- 






ination, carriage free, a set 
of MARK TWAIN’S 
WORKS, Author’s 


five volumes, cloth binding. It is 


if 1 do not care for the books, I will return 
If I keep the books, 

I will remit $2.00 a month until the full price, 
$25.00, has been paid, or, within thirty days. 
$23.73 as payment in full. 





them at your expense. 


In this new set there are beautiful pictures by Frost, 
Newell, Smedley, —— Clinedinst, Kemble, 
and Opper. The binding isin rich red rep silk 

| book cloth, with title labels stamped in gold. ‘The 
books are printed on white antique wove paper, 
especially made for this edition, Each volume 
is of generous size and bulk, 5x7 ¥% inches. 


HARPER & BROTHERS /._.,..., 


A Catalogue of Our Standard Sets of Books will be sent upon request 


5. A, 11-4 








New York City 


National Edition, twenry- 


understood I may retain the set for five | 
days and at the expiration of that time, 


DONT BE BALD 


Don't be pr tel 

falling. ~ any our Fee. Te Vnanion 
Cap at home a few minutes exch ds It 
forces circulation of bl , e 
roots. It mear 
Endorsed by th eading pnysicians. 80 
day®s’ free trial. BOOKLET FREE. 
FOREIGN AGENTS WANTED 

HYGIENIC VACUUM CAP CO. 


517 B Sibley Bldg., Rochester, N. Y. 





= poe ct ] or the hair, 
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Webb Flexible Shafts 


AND ) 
Polishing and Buffing Outfits 


That is where they are SUPERIOR for FLEXIBILITY and 
STRENGTH and invaluable to UTOMOBILI STS, 
AVIATORS, PROFESSIONAL MEN, INVENTORS and 
MECHANICS for speedo eh taximeters, lubricators, car- 
buretors, oe ty an oe machines and for 

diesinkess’ use. PROVE 'S ONGER and RUN 
LONGER. Made in sizes from lon ny inch, Write for 


booklet and prices to 


WEBB MFG. CO., Dept. S, NEWARK, N. J. 


er 























J. J. Frisbee at Mineola 


FACTS—NOT THEORIES 


The engine to buy for your aeroplane is 
the one that has made good for other aviators. 


The Elbridge Featherweight 


has figured in more successful amateur flights 
during the past few months than all others 
combined. 

Every day adds to the list of successful 
amateur aviators who use this wonderful 
motor. 
| Your chances of flying are pretty slim 
unless you have the proper engine. If you 
| want to know about the one that always 
makes good, write us. 


ELBRIDGE ENGINE COMPANY 
4 Culver Road - - Rochester, New York 


Nine- Tenths OF ALL 
IGNITION TROUBLES 
ARE CAUSED BY 


ir magneto lubrication. Highest priced cylin- 
are not good enough for even the cheapes! 
All cylinder oils are mineral —_ 
They s a clog delicate action points— 
bearings start "5 ignition woubien. 
Ask any maker of any magneto or commutator 
USE 3 IN ONE 
a clear oil compound of highest known quality. 
Best lubricant for delicate mechanisms, ~ 
ters, commutators, magnetos. Won't heat up ever 
at 5,000 revolutions per minute. 8-oz. bottle, 50 
cents. 3-oz., 25 cents, Trial size, 10 cents. 
Send for free sample today 
3 IN ONE OIL COMPANY, 14 Broadway, NY. 
ALL 


YPEWRITERS vox; 
Visite Writers 6.206 


Remington, Smiths, etc. 
ares A ANYWHERE for wre Tv al, oF 
TED, allo b RENT to APPLY. 


Prices $15.00 up 


First class Machines fresh from the Manufacturers. 
Write for Dlustrated Catalog 10. Your opportunity. 
TYPEWRITER EMPORIUM (Est. 1892), 10 Lake St., Chicago 


with our Automatic pépenigtie- Stroke Center 
Punch. Has knurled adjustable screw cap, which 
regulates stroke. Accurate 
and quick work done with- ei 2 
out a hammer in other light 
or beavy strokes. ching 
parts = haréened, Worse and easily accessible for 
necessary repairs. Point can be removed for regrind- 
- and catty replaced. Size 5 in. jong when adjust- 
for — stroke. Price 82.00, 
a for 2 page cata 
THE L. 8. . orARneETs co., 






























ry Sighs en, U. 8. 




















Crescent 
Wood Working 
Machinery’ 
Strong—Substantial—Durable— 
Easy Kunning 
Bond Saws, Saw Tables, J 
Grinders, Planers, Planer, ead 
Matcher, Band Saw Blades 
Catalog sent on application 
THE CRESCENT MACHINE CO. 
230 Main St. 








Leetonia, Ohio, U. 8. A. 
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CRUISING FOR PLEASURE 
has been brought within the means of an average 
person, due to the initiative and experience of the 
Hamburg-American Line, w ho originated pleasure 

cruising 20 years ago. To many it is cheaper 
than living in a Hotel whose cuisine and service 
are equalled. In addition interesting places are 

visited, the health is improved and unalloyed rest 
and enjoyment pre ovided. 

Superb Oriental Cruise leaving New York January 28, 1911, 
by the S. $. CLEVELAND for Madeira, Spain. Italy, Greece, 
Turkey, Egypt, Holy Land, ete. Duration of 60 days. » Dates 
from $325 up, inclading landing and embarking 
Also CRUISES to the WEST INDIES, “SOUTH 

AMERICA and AROUND THE WORLD. 
Send for illustrated book. 


HAM BURG-AMERICAN LINES 
41-45 Broadway, N.Y. 
Phila. Chicago St.Louis San Francisco 





Boston 
Kame aS 
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Veeder Counters 


register reciprocating 
yvemnents or revoilu 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 











HORSE POWER COMPLETE 
1,283 Cylnders,3 to 30 H.P. BIBLE concern. 
Write for complete catalog today-tells al! about how these high grade 
© built In the largest plent to In me world deviei 
vol 








Cyclometers, Odometers 














Tachometers, Counters CRAY MOTOR CO., 11 LEIP ST., “DETROIT, MCN, 

and Fine Castings. 

epresented Great Britain by ~y > 
Manny Cin, Liurvep, & Ci} WIRELESS TELEGRAPHY.—ITS PRO- 
Road, Finshur rare. London gress and Present Condition ere vee SCIEN 
E. C.; France by Manu & ( TIFIC Angaioay SUSPLEN ES 1425, 1426, 1427- 
get sete , : 1386, 1357) 1 380, 1 353. “1381, 13:27. 132". 
et J pom - M - : y abs 329, 31 ice 10 cents each, by mail. Munn & 


61 Bro my Ne »w York City and all newsdealers. 











Finishes for Concrete Surfaces 


Ordinary paints when used on concrete, “ el, crack and wear off. 








Trus-Con Finish become part of the concrete, resists wear, and are waterproof. 
Trus-Con F hes are shed in a varie f colors. 

Trus- Con Floor Boome is dampproof, stainproof, and prevents the forma- 
= of e nerete dust on cement fi ws. Produces a tile-like surface which resists 


"ar ar 1s vy v was 
True: Con Wall. Finishes pi walls absolutely dampproof and allow the 
tain its natural texture _ reser ng iw beautiful grain and replacing 
ny with delicate artistic tints 
1 size of su pees to be finished and we will send free 
sample. Book let aca C "lon Card Free. 


TRUSSED CONCRETE STEEL COMPANY 
402 Trussed Concrete Building DETROIT, MICH. 





femnrcu 
| TRUS-CON 

















Valuable Collection of Suggestions 
For Handy Men 





Handy Man’s Workshop and Laboratory 


Compiled and Edited by A. RUSSELL BOND 





i2mo. 


467 Pages. 370 Illustrations. 
Price $2.00 postpaid. 





has been confronted many times with unexpected situa 

tions calling for the exercise of considerabie ingenuity. 

ihe resourceful Man who has met an issue of this sort 
successfully seldom, if ever, is averse to making public his 
methods of procedure. Aiter all he has little to gain by keeping 
the matter to himself and, appreciating the advice of other 
practical men in the same line of work, he is only too glad to 
contribute his own suggestions to the general fund of information. 
About a year ago it was decided to open a department in 

the Scientific American devoted to the interests of the handy 


I: VERY practical mechanic, whether amateur or professional, 
| 














man, fhere was an almost immediate response. Hundreds of 
valuable suggestions poured in from every part of this country 
; and from abroad as well, Not only amateur mechanics, but 
professional men as well were eager te recount their experi 
; ani ences in emergencies and offer useful bits of mformation, in 
SEO TT a st genious ideas, wrinkles or “kinks,” as they are called. Aside 
“el “i from these, many valuable contributions came from men in other 
Q L walks of life—resourceful men, who showed their aptness at 
= doing things about the house. in the garden, on the farm. The 


electrician and the man in the pnysics and chemical laboratory 
furnished another tributary to the flood of ideas, Automobiles, motor cycles, motor 
boats and the like frequently call for a display of ingenuity among a class of men who 
otherwise would never touch a tool. These also contributed a large share of suggestions 
that poured in upon us. It was apparent from the outset that the Handy Man’s Work 


shop Department in the Scientific American would be utterly inadequate for so large 
a volume of material; but rather than reject any really useful ideas for lack of space 
we have collected the worthier suggestions. which we present in the present volume 






The y have al een classified and arranged in eight chapters, under the following 
eadings 
Handy Man’s Electrical Laboratory: VIT. The Handy Man About the House: VITT, 
The Handy Sportsman: IX. Model Toy Flying Machines. Index 

I. Fitting un a ey hep: TI. Shop Kinks: III. Soldering of Metals: IV. The 
Handy Man in the Facte The Handy Man’s Experimental Laboratory: VI. Th 
Handy Man's Electrical "kateuohene’s VIt, The Handy Man About the House, VITT, 
The Handy Sportsman; IX, Model Toy Flying Machines. In dex. 








MUNN & CO., 
PUBLISHERS, 


361 BROADWAY, NEW YorRK 


INC., 














By THREE OF THE MosT LuxURIOUS 
STEAMSHIPS IN THE WoRLD 


CARMANIA “ies: 
FRANCONI New Twin Screw 


18,000 Tens 


a A CARONI A 


Ala 
Carte dining 20,000 Tons 
service without additic 
harge. Stop-overs, a 
ties for side trips, and pr 

steamer are allowed. Uaasengers are eee required 
te beok for the entire erulse, as arrangements inay 
to retarn by either the Las aor Mauretania from Live 
one to tour Central Europe at a considerable saving in both and expense 

From New York during the Winter Season of 1910-1911 as follows 
“OARMANTA,” November 26th, 1910, Cal ing at MADEIRA, GiBr ALTAR, Al 
GIERS, GENOA, NAPLES and *1UME 

“CARMANIA,” January 7th, 1911,) iling at MADEIRA, TGIDRat TAR, 
pee - LGIERS, VILLEFRANCHE or 
CARONTA,” January Vist, 1911, GENOA NAPLE 3, ALEXANDRIA 
“CARMANIA,” February 18th, 1971, and Fiuine.* 


, * Omits esl! at Fiame on Fel. Aary 
“FRANCONIA,” March Lith, 1991, aud Maren trips. 

r List,” Rate Sheet" * and “Steamer Plans’? as well as = kiets “A New Way t« 
i World,” “M rranean-Egyptian-Adriat d ‘onia-Carmania”’ amd 








nian” may be ire: ed n application at any of t 


| CUNARD LINE, 24 State Street. neon Alki, Cray 


Montreal, Winnipeg, or Local Agents 





snpeny’s efllecs oF aguncion 


The above steamers are fitted with submarine siqnal apparatus and with 
‘s system of egrapt 

















Overhee rd in the cars: | 
“| have not worn an overcoat 

in eleven years. 3 

“ How's that ?” 

“ Well, if you've got the right 
underwear, that's enough.” 

It turned out that the speaker 
wore Jaeger Underwear. 

That's as it should be. More 
warmth in a suit of “Jaeger” than 
in two suits of any other brand. 


An Eminent Medical 
Authority Says: 


“The passengers as well as the driver (of a 
motor car) should pay especial attention to the 
muscular support of the abdominal viscera just as 
they should in railway cars, or in a carriage, or 
any conveyance, since the jolting of the vehicie 
over ruts and obstructions in the road tends te 
produce prolapse of the stomach, kidneys, imtes- 
tines and my if the spinal and abdominal muscles 
are not kept m proper balance of contraction 
Neglect of this Ps precaution may also lead 
to the dislocation the kidneys by a& severe jolt 
which occurs while muscles and ligaments support- 
ing these organs are unduly relaxed. 


Use this antidote — 
The 


TRUFFAULT - HARTFORD? 


Recommended by 
Physicians Everywhere 


Dr. JAEGER’S S 
New York, 3¢ 6 Fifth Ave. 
Brooklyn, 504 Fulton st,; Bi 
r ila., 1516 ¢ hestnuat Stes 




















SHOCK ABSORBER 
and you'll need no cure. 

The Truffault-Hartford positively eliminates 
jolt, jar and vibration. At imparts a smooth, 
easy motion to an au even when the r 
is extremely rough. 


It promotes comfort and in so doing con- 


Work Better—Cost Less 


Correct cylinder construction~—insuring a greater com- 
pression of the explosive charge—makes it possible to get 
more power with less gasoline with an 

serves health. 


| Hf CASOLINE You'll marvel at the difference in the riding 


ENCINE = of your car before and afteritiw 
. “ ruffault-Hartford-equipped. 

than with other makes. ‘That is one reason why they are 

so economical and efficient. Before buying an engine it 


will be to your advantage to learn all the advantages of 
1 HC construction. The {H C Gasoline Engine book 
gives the facts and shows all styles and sizes 1 to 35-H. P. 
Write forittoday. Address 
INTERNATIONAL HARVESTER 
COMPANY OF AMERICA 
(Incorporated 
15 Harvester nates 
Chicago U SA 












We can fit any car and make any 
car fit for any road, 


HARTFORD SUSPENSION CO. 


EDW. V. HARTFORD, Pres. 
160 Bay Street, JERSEY CITY, N. J. 


BRANCHES 
NEW YORK 212-214 West 
S8tb Stree. 
PHILADELPHIA -250 North 
road Sireet 
DOSTON. 819 Columbus 
Avenue. 
CHM AGO—1455 Nichican 
Avena: 
The Sign of the Truffanit- NEWARK, N. J. 256 Halsey 


Hartford Ageuc Street. 
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OR COMPANY 


oTis ELEVAT 


oe 7 ales 


; 
OTIS ELEVATORS lift the world, and with the Aeroplane the OTIS TRACTION 
ELEVATOR, capable of attaining unlimited heights, to-day exemplifies man’s dominion of 
the air. 
The Otis Traction Elevator successfully solved the vertical transportation problem and 
is installed in the world’s highest buildings. 


OTIS ELEVATOR COMPANY 


OFFICES IN ALL THE PRINCIPAL CITIES OF THE WORLD 





























